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Be it known that I, Tansor (G, Manrix, a

citizen of the United hta tes of Ameriea, and
resident of Chicago, Cook county, 1ilinois,

have mnvented a certaan-new and useful Im-

Cprovement in Connnon-Battery  Awtomatic
Telephone Systems, of which the iﬂlh}mrlﬂ”

18 a :-:]wuiu at101.
My inv L‘J[ltlt]ﬂ relates Lo mxtmn.rn.t,w' LE‘I(‘
phone systems in general, but more particu-

- larly to antomatic w%mm in which step-lby-

15

20

step switching machinery is employed at the
exchange, and m,ptzmmly to automatic tele-
phone gystems in which connectors are em-
ployed. for completing connection W'th .}m
called subscribers’ lines,

Generally stated, the nhywt of My lnven-

tion is the nrovision of an memwd anl -
bhighly efficient common battery automatic
‘telephone system., | - |

Special objects are the provision of an im-

{med construction and arrangement where-

25
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switching operations, as well :
of talking current to any and nﬂi tmu]mmrllv |
established -talking circuits; and the pro-

"t@]ephmw W%Pm of this p mefz“mlm cha
ter. ' | |

vy the eurrent for talking purposes is fed

“to the tallking crewits through certain coils
or gwitching e
_machines by which connection is completed

or windings of the t*m‘lummi

- _L,l.b

dll‘('cﬂ‘y" with the Hnes of the called

scribers; the provision of an improved con-

struction and arrangement *Mlmehw CuT rmt
for both tali»r:uw' and

tery or other sutable -L*mi ized source of
urrent supply, and whereby differential and

pole- lenwnzw I'i‘hﬂ s are advantageously emi-
certain

Lo o +11Lml
s the supply

ployed in the connectors

vision of certain {iﬂtﬁwla and features of 1un-

tending to incres

general efficiency and serviceability of =«

"To the :l"(}rw“mnw awc] other wuseful ends,

- my invention consists in 1mttm‘* her mn.;aﬂi‘m* :
set Torth and elaimed.

In the accompan; yving dr awings, g

18 a dlagrammatic x{shpr“;rmrtmtmn of the orr-

50

99

g arrangements

cuits, sub-stations and central oflice switeh-
tlmmg,{h which the
station #IUO for exam ph’ ubi.m.;..u.d,,.d.:w:h_mmltf.«
tion with the sub-station 920 ;

_ wlen:ftn 1 A

switching purposes is
- supplied to the subser 1b£~1'”’ 111:1@-, from a bat-

Cangles theretc
vrovement, improved (m'um arrangements
and combinations se. the |

G-
- or counte r-wmﬁ]{WL
- Izmi'tml to return 1n g i(,u:,kwrw direction, to
engage the so-called v artical hnger 11 one at

‘L;_E.;H;"EE_; 1

a1l

. 101 and 1 will
be seen that the central .1';:}]:-.;11 atus comprises
among Uth(ﬂ" i,hm g8 llm [u:% selector A and

a «.,-;-antrﬂ OT COMIMOon battm}f B for wpply?

mg-all carrent, the conmector ¢ ..md the first-
of the call: 'd ine. |
IFig. ¢ 15 pm‘a]wct ve diagra 1'1‘111‘1-111:1(5 Yi(}'ﬁ‘"

af the f*n:nmectm* switch C. N |

Fig. 3 15 a diagramn wtic view showi mg the
'd{’]dlilmhll l‘G]Gle circuits emploved when a
‘second-selector is used in addition to the

TO'-

P 1te; mad A]w. »’4 19_1,*'2’*.‘

- 60

first-gelectors and cor. nect{}rﬁ{ sﬂwmx n m the -

preceding figures. S
The sub-stations all being :::rt tlle sa1e COT-

| %ﬁ:l“uﬁ“ﬁl{lﬂ. 16 will be s hcjent to deseribe only
one in fl(ﬁtml

ever, that since the pi.rts are shown in dia-

gram they arve represinted in positions that

The
{lr"m‘fm;.r;,, show. the sib-stations #£100 and

At will be understood, ]1()\\-

will make the desciiption clearest.

“out it wall be necessary to consider
i} at, ]mkmtr at the awings, the dial, by

-im*.a,-#

| mmn 501 w h_uh the suHseriber makes his Ldl]
sturned at the sub-station #100 in a coun--

ter-clockwige directior s nd allowed to return

to its mormal positior in a clockwise diree-

twm while a

t the sub-station #220 the op-

rations ave pm:{“m mid in just exactly the
" ﬂg;pm;t@ direction.,

T he sub-station

ot
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B0

#1008
the well-known tye in which a switch-

hook 2 that Is pivoted 1t a point 3 is provided

with a number of arm: 4, 5 and 6 for control-
sard
| wlifh hook 1s norm: Hh retained dept“ewd-
in a position shown a: sub- station #2 20 by

lmg tlw.wb»«&,tﬂtmn cireurts. The

the receiver 7, but wlen the veceiver is re-
moved the said switch hﬂuh. by the power of

spring not shown, ¢ ses to a position indi-.
--m::m d at the

sub-stat on F100.

tion mechanism a sha 't 8 1g loeated at right
and’ suoports a so- called 1m-

pulw wheel & secured to said shaft rigidly.

mard anu] se-wheel is provided with a num-
bm“ of peripheral teeth 10 which are adapted,

| Near the
center of the so-callec ]wvh(hwd or sub-sta-

85
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when the said diaf 1 18 sotated In a left-h: md |

-direction, and then per-

a time. The vertical inger 11 is, therefore,
eatised to interruptecly come into contact
with the so-called gro mnd-post 12, and after.

“the iast tooth ("Eﬂm"‘“ tle %Md finger the tooth
18 upon the other sidi of the "ﬂnmu]a{}-whml |
engages the so-called rotary- finger 14 and
fives 1k
'ﬂ*mmul post 12.
118 down—-that is, whm the receiver I.S upon

impulie against the same
Whan the switeh- hml{

t)];lt'

100

105

110
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- thereby
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‘the switch;hobk—the cam-arm 5.1s 1in en

gagement with the ringer circuit spring 15,
establishing the ringer circuit
through the ringer 16 across the subscriber’s
line. Under such conditions, as shown at

- sub-station F#F220, the springs 17 and 18 are

pressed apart, as well as the springs 19 and

20. The former two of saifl springs control

the continuity of the secondary circuit that

 Includes the secondary winding of the.sub-
~station induction-coil at the ‘sub-station

#100, while the latter two control the con-
tinuity of the primary circuit through the
primary winding of said induction-coil, and
through the subscriber’s transmitter. Upon
the same shaft with the impulse-wheel 9
there 1s a member or cam-dog 21 that works
1n conjunction with a lock-cam 22 to so lock
the dial that 1t may not be turned while. the

receiver i1s on the switch-hook. When the
switch-hook 2 rises the cam-arm 6 raices the

locking-cam 22 until the insulating tip 23

- nearly clears the hooked end of the ground-

80 vhic! _ ngs =
- - and 25 come into contact. - Attention 1s

~_normal position) leaves the spring 17, which
~latter then by reason of its own tension with-

- 'The sub-station is provided with three so- -

10 _ |
- areso controlled by the cam-arm 4 that when

. the switch-hook descends the said release-

45
-~ into contact. This is accomplished by means

55

60

spring 24, which latter it controls with re-
spect to the spring 25. But the said insulat-

ing tip does not fall behind said locked end

until the dial 1s pulled around the first time,
at which time the pin 26 on the end of the
cam-dog 21 drives the lock-cam 22 up a little
farther, at which time the ground-springs 24

called to the fact that the finger 27 of the
cam-dog 21 (whenever the dial is out of

draws from the spring 18 and opens up the
primary circuit, thereby disconnecting one
side of the subscriber’s line from the other.

called release-springs 28, 29 and 30 which

springs are forced into contact for a moment
and then disengaged; but when the switch-

hook rises the said springs are not forced

of parallel projections one of which is lo-
cated upon the releasé-spring 30 and the

-other upon the release-arm 4. These pro-
60

Jections are somewhat flat in structure and
mounted at an angle, so that the under edge
of the flange on the arin 4 in descending

'passes to the left of the upper edge of the
flange on the spring 30, forcing the springs
30, 29 and 28 into contact; but when it 1s

rising the upper edge of the former flange

asses to the right of the lower edge of the
Eltte_r"ﬂange. The substation #100 is fur-
ther provided with a signaling or ringing-
button 31 which controls a signaling-spring
32 with respect to the contact-points 33 and

'34. 'There is also a condenser 35 in the sec-

ondary circuit, which will be deseribed here-

~inafter. It will be noted from the preceding
that the ground-post 12, after the switch-

hook has been raised, and the dial rotated
forward, 1s connected to the ground termi-

- nal (7 through the ground-springs 24 and 25.

The first-selector may be of any suitable,

known or approved construction, The first-

selector switch ‘A shown in Kig. 1 is of the

general type of selector switch disclosed in
United States Letters Patent No. 815,321,
granted March 13, 1906, to Keith, Erickson
and Ericksen, and comprises the usual me-

chanical details and circuit connections.

79
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The connector C is of a particular type, -

being a common battery connector and pro-
vided with suitable relays, operating mag-

nets, and circuits to be hereinafter de-

scribed. The connector and first-selector

80

are very similar, but in the provision of

relays and circuits the two said switches
are generally different. Like the first-
selector A the said connector C is located
above the line and private banks 148 and
149, respectively, with which .the switch-

shaft-wipers 150, 151 and 152 respectively.

engage. The said wipers, as in the first-
selector, are mounted upon a switch-shaft

153, which shaft is, in addition, provided

with the usual cam 154, longitudinal tecth

155, circular teeth 156, nBrmal—post—arm

157, and coiled spring 158, the outer end
of which latter is attached to the normal-

post 159. The circular teeth 156 are trav-

ersed by the usual longitudinal slot 160 in

which the shaft-rest 161 operates. The con-

nector-switch like the first-selector has two

line-relays, the vertical-line-relay 162 and

the rotary-line-relay 163. These two relays
between them and by means of their re-

spective armatures 164 and 165 control the

so-called line-relay-springs 166, 167 and 168
and 1n_addition the trunk-release springs

169 and 170. The vertical-magnet 171; the

release-magnet 172, the rotary-magnet 173

and the private-magnet 174 are severally -
similar to those described in the first-
selector and

perform similar functions.
The release-magnet 172, however, as distin-
guished from the release-magnet of the

first-selector, has its armature 175 located
on the right side instead of on the left.
2 18 provided with an elon--
gated member 176 for controlling the dou-

Sald - armature is

ble-dog 177 at the release. Said double-

‘dog 1s familiar and the exercising control

of the said release-armature 175 will be
hereinafter described. ~The release-link 178

~of the connector, unlike the release-link of

90
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the first-selector, is permanently fixed by -

the pin 179 to a suitable part of the switch.

Normally said release-link has a downward

spring tendency and acts as a latch for. re-
taining the double-dog 177 normally dis-

~engaged from the switch-ghaft 153, at which
time the upwardly-projecting pin 180 ypori -

125

the upper side of the body of the double- |

dog 177 1s retained within the aperture 181

130




link a Il.'lj. whenever the switeh - ig brought.
into use ﬂ':i.,'rc‘mﬂ!_ af the first upward Ve
nent ml the said vertical- arm LES the said
- L-shaped piece, as in theé first - selector,
wrenches the release-link from engagement

!

10

- Iow .1*.&.1“.11..3 MHMHP[JH”H ﬁw‘ bhve H'w“s se-armature

: 'r’W

W, wated mi

e

ragnet- .uunr"hmw

i

4o,

FE

teeth 190, 191, 199 “!T1tli 198, and the e SO e
wrmuHﬂhf*fun“ ]“'lt..i which operation resilts
fronr the retracting te E10N ot the sicle-
switech retrackin ST g 195, The private-
magnet 174, furthermore, through the me-
dim - of alw LNWH.H@ projecting arm LG,
controls the four springs 197 ﬂ“‘r:‘ L55 and
200, s0 that w hen the said !}[ii'l;fflf;l*{“lL INEAS T
| fﬁHIVﬂ"EEIfdﬂHJ the two A B Jiu-hhﬂ [ . 197 and -I[ﬁ}é#}'
Cthat novmally rest in engagement are s 43 -
arated and the ‘ww:"“'Llirulwf JJ“{"‘T"“ el 200Y

i)
f

ated, the stde-gwi M. s thirust inte H el
Fnrms{wrn by means of ‘the double-d OF  Te-
Jease-arm 201 and um sicle-switeh [mh_ W,
: t.}'.fl.f!i'!ﬂTli'M’f]l‘l' he medinm of the pe h“'"“‘w AL R Y m‘

tical and

of 1tg hMHw"'_ 186, s0

15 operate T-. only when the

Cthat

174 1s designed to 'ELE'-'E]F:I]M ol, in .
manner,

from m it
third i“' ATIOTE Dy

malf - e vl

.Hilh{.}"h'hlﬂhfil., III th :il{ Flal'!" 'IHJIHI'!FHU'NI"Q H'U]"l "”'!
re et 1 ];"'i.-.ﬁ?r.u_
energized after the switch

1! N Ny

En A T 1% :ll'llul'lwi H{r:‘ | R | ' , | 3 .

IL}‘H‘"' H_“”ﬂ_i{.']ig |]
k-lﬁﬁi ﬁmv mJﬁﬁﬁﬂ !JW ﬂﬂ ] iﬂﬁ i :“
BLOie umlt 1u[if’ rertiea e

provided upon
said release-link 178,
189 upon the um]w

ALK Ehr,!' o TS il e, H’H'Ef‘i" H}H it A .:HJiu[ !Jﬁ*' o

Wi T

‘"'JJIE' ..*ml'“ﬂn RS
elonsgn. FJH'LI L5 Hn'-r“wummuml
Jue hidie

with the pin 180,
operation the said j
from the said double-dog 177 and rests with
1ts end upon the pin 180 and with the ver-
rotary dogs 184 and 185 in en-
gagement with the sliaft .".L. m - Lhe double-
Lo 4 .,!E ..... A

dog 177 1s veturned from s operal ve

when the release-maog met 172 1s enep "'“"fk.ﬂ, lc:,az_,.lf. ..
thoe E"Jiui’“l.!“’l st lon of said N et nlu 2 ::=V}[-rw"s
qon 176 of the 1i-'"4""|ff=:¢ SN kA
.lirﬂ r:iﬁi"‘[l es Lo 11*']*llﬁuﬂﬁ—“ 4’i|l,_,i..g]: FN P.ﬂ uﬁH[] "l"'r A
that the nin 180 is
driven under the aperture 181 of the reley L £ -
178 and can M therein,  The rotar
187 of the connector ﬂ
somewhat mr:rw simple than that of the fire
selector. Tt s provided with ﬁhu }Iﬂ_lufr.,l.-‘ﬂ.'!_‘j,':--
arm 188 ar »I *wmh the rotary- -paw] 1RO
switch-shaft 159
15 raised, The shaft being raised, n.?t"i..i{"JJl Elrne
the rotary-magnet 178 is cner oized if
the switch-shaft one ste 'L .nt g b
same manner that || I-n st-selector-
rotated o step M A, Lime Lx the H_' il -
The nrivate-me ST
nostep Rw ":1{|' T
ﬂ e srcle-gw M'ML

rotates
1 the
shaft 1s
S ]{w'*f-'ﬂ'lr*' POLAT Y-8 1.

{ i'Llirﬂih'=|*".':zi.:.;;ﬁm of
and
sans of the

1f:-,.hl.+_55i‘}
$0 ser fL.,um"'i
-escapene ni-

that roeria iy are out of eon £ ol nre {21.;[adm}..,.lnzsnul~

ko Comntred,

the connector-switeh-shatt 158 atter being
' ;; o 1.,1{ ' !]llF 1| ]“l ’!J il E[,. :Z:-L.!!. H]'nLlLlliJ E]} {..a T 1i '[H e -

stored

with the side- S hl
betng out of norma!
FJt“ W+E|ﬂ NEr
The re Jr“cm se-magnet 179 h wa

hias been oper-

1om, togeth é“'n‘“

(the lot 1[ B, of o OUrEe,

......

.Mﬂ]lgﬁ;‘udwr membeg 176, a MJ 151 ‘Hw ||M”| ST

of thru “Lir“mfi]’ltp' *'W";mf_u" (. .’ij, the 2} Wn

s brern K o w"‘a

ENero1ned

| ,E:wJ rir
ringer-reln

1 e,

_' Lhe energiz
u*u'ﬁ:s,ﬁ-,- 18

| ﬁiﬂilr[r‘rﬂ

ol

rarely f*an }ml 2

from second b0
whe nEh

' }['E'F[H iqul'ﬁu £l
OV D

Tt will be understood that

the

IO i| Ir,n.,_ ]
| J[{Httlﬁ G -

-' unf.:r?u__d.,gg,a one windin r ig

-Ilﬂiluillwlll I l'

tlme, the sha:t fhwj g deprived of its locking
member (:‘iﬂw'
the vetracting-spring 156
position, whih sha ft i

to normal vertical position.

) OORT ] Jutm‘}
'].ﬂlﬂ_‘:]!..h_m a8 Tisial,
The u:umu*tur

18 provided with a ringer-relay 204 for S18-
nalng the enlled

subsceriber.  This velay V.
when the ~_,.nlflfnrl* subscriber presses. his sig-
naling-button is energized Inoa manuer 1o
be le 4[‘13!!.“1 5 m::~a] ased,  and ]H‘Tri“

‘‘‘‘‘‘ CAT S8 1Ly MMMHM*- 205 to t‘p*‘
arate the wm - -Hl'w ST 206 and 20
trom the nosmalls engaging .i..H..H.HTLEhH‘}.«.lY*
E}'F.:T"i”'

y-sorings 210 and 211
suicd 1 inger-rels Wy, a8 ﬁfl.JJ_ be niade
'. sepairate  the calling

Lo of
£ !apw‘ JEH iEﬂ T
ine.
-f-m.{fﬁ_ LL}
'Fw HEIRTIVEIE

J*HEIH«‘H Fm M'I{“ﬁ'm‘ EH]{* |

|| ]]1|"J

.....

] UJ] ¢ a5

.I"'r

only g

rrnut?s.ﬁwmrtﬁ :
priesses  the

sunsel ther
i pr¢rI
A1 uﬁﬁqfrw}JtHF ﬂi}¢H 'H]hi‘ ﬁ‘“Lﬂ J{qﬂ“

1
.........

Dl z!

,rma] alled lines
is in .:mh: LOyT E;Lmeicﬁf d with a
?m{mﬂm - ]} uriw;ﬂﬁi" “ “nw]“r“” 218 and ,Eh_n
controlling-yel,, Y- *J*ﬁ---f-- Lhe former relay,
changing- relay, when enetr-
the pole-changing- mhw -SPLIng

1.:.

"

!]| "|

mmmmm

il"].":i ';i"||"h|[i[ R J} :"*

J'||'

) R
ke last of said Springs 1s
Connecterd fi
termanal of b wttery I3 while the
EANNSY ﬂthM verm nal of battery B,
auik-cor m:mﬁﬂm
Nergy o 7 he
mlm'. A4, relense- magnet
LV, wertioal E“P[“Mﬁt 171, rotary-
_iii_.’“.r';?‘:f'ii.i mﬂ Drive e-magnet 174 ﬂud thu:* O~
______ terminal of the battery
‘;:1“']' IEL.JJHIJ!'”“ the spring 218

Ewoen.: 1! 0e T Jt;f..! 3;

x..rn Terential-relay .:‘,“j} with

. mwm{f """" wioaad 222, Ome of the termi-
nals m 'ﬂ]uf’" WA Lim @21 18 connected with

fothe unwumu ot Hw winding 229,
Lr-ﬂfﬁ:ﬁ[iﬁ, ﬂufﬁ which terminals are eonnected m_
the non-groundad
The othey TH Jeiit 1l of the wuuhnw 221 1y
connected to the line- relay-spring 1(}(.: while
uul by HM o
to the 1 ne-yelay- *f“ﬂmw 168.
S0 mnr. arucbed

This
w]l 1Y 1S

. attracted,
energizad . the armature
IIL“]’“' 204 from the spring

mi{w ";ff‘:’p .?E.;e: e,

The s

e ".*"’F 218 ¢ s
'H-J :] 1y i

r'-" ol e

the @ retit-c mmthuw-relaV 214,
uneer stood tha

A2 3w the saome v g 3 the hwi -selector A

- The sub _;rw.;lw Wﬁ; 51 ﬁhaatrjimm #100 m op

Mﬂm LHmes
H,J W T H IU 43

falls
74

thus

SO8 g HHL moving them onto the

“LUhe ag- BG

"ni;'}-m._'
nmuﬁ the eglied .mhwuﬁm S
u;lms

u[} awnrh[IMJ ﬂ![ ELH wui nmwr"_
C t]}h

m]mm‘

the E*memu uf “-:rtl‘fi s1g-

The connector
so-called

clrenits

Do
AR H. 11==|fm the spring 916 o n«d onto the

| HI’HIJ“ 917
permanently

two

bermingl of imi;tmv B.

the win wling 222 is ‘con-
ot Ji both, wind-

Are ene reensed sk Hm same tame the
but when'

the first- Hfﬂlﬁct(}l |

mm‘n' clogr 'th“;ifh is rotated by

90

the grounded .
spring
210 18 per A ity LALPR}I*“'IJH'*F‘L(E m the non-
The cir- .
-resay is designed to destroy,
normal connection be-

100

- Yria onet

H by
. r"nm thi" &,])rrmg‘
G190, Tiost m 2l _hﬂrm is fe una in the con-

110

115

120

130_
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tor the purosé of deénergizing at cer-,




from the switch-hook and then

erate for the digit 2, rémoves his receiver
places his

“finger in the-dial finger-hole numbered 2

i

10

and rotates said dial in a counter-clockwise
direction until his finger meets a suitable
dial-stop (not shown). Said stop limits the
rotation that may be given to the said dial

‘to correspond with the digit 2. The dial is

then permitted to rotate back to normal po-
sition, which it does under the force of a

~ suitable coiled spring usually provided 1n
~ a telephone of the type shown in Fig. 1.

15

Again the dial 1s rotated to correspond with

‘the second digit 2; and for a third time the
calling subscriber, by inserting his finger in"-

the dial-hole mimbered 0, rotates said dial
until his finger strikes the finger-stop, after

The first operation of the
dial, 3n a manner to be described, operates

~ the first-selector A. and causes the latter to

- 30
.
45

- b0

select a trunk-line to some idle connector,
designated in Fig. 1 as connector . The

second and third operations of the dial op-

erate the connector to cause 1t to connect the
line of the calling subscriber with the line

of the called subscriber, after which the lat-
ter may be si%'naled by the foriner pressing -
‘his sighaling-

uttcn. When the calling sub-
scriber removes his receiver from the switch-

hook the cam-arm 5 leaves the spring 15 and
~destroys the circuit through the ringer 16

and at the same time permits the springs 18

and 20 to rise until they close contact with

the springs 17 and 19, respectively. - At the
same time the cam-arm 6 raises the locking-

cam 22 to a point that will permit the pin

26 upon the end of the cam-dog 21 to clear
the locking-cam 22, when the dial 1s ro-
tated, but not sufficiently to cause the insu-
lating tip 28 to clear the angled section upon
the ground-spring 24, so that even after thé
switch-hook 1s raised the ground-spring 24

is kept away from the ground-spring 25.
But as soon as the dial is rotated 1n a coun-

ter-clockwise direction the cam-dog 21 raises
the locking-cam 22 to a point at which the

nsulating tip 23 clears the angled section of

the ground-spring 24 and thereby causes the
ground-spring 24 to come 1nto contact with
the ground-spring 25. At the same time the

finger 27 upon the cam-dog 21, being re-

- moved, permits the springs 17 and 18 to

55

60

separate and thereby break the conmection
between the vertical and rotary line-conduc-
tors 225 and 226. - The lugs 227 and 228
upon the vertical and rotary fingers 11 and
14, respectively, are twisted at an angle and

‘retained in such a position that as the dial

1s rotated 1n a counter-clockwise direction

" the advancing edge of the tooth 13 upon the
~impulse-wheel 9 clears:the right-hand edge
- of the lug 228 and strikes the said lug 228
-at about the middle portion and then drives

65

it away from the ground-post 12° without

1,228,506

.bringihg' it into connection therewith. Im-

mediately after, the lugs 10-upon the oppo-
site side of the impulse-wheel 9 in a similar
manner act upon the vertical impulse-finger
11. For the first digit (the digit 2) only

two of the impulse-teeth pass to the rear-
ward of the vertical impulse-finger-lug 227,

and when the dial is returned to normal po-

sition the vertical impulse-finger 11 1s

pressed onto the ground-post 12 once as the
tooth 229 passes across the lug 227, and once
as the tooth 230 passes across the said lug;
and immediately after the rotary impulse-

finger 14 1s pressed once onto the ground-

post 12 by the rotary impulse-tooth 13. In
this manner, and since the vertical 1mpulse-

- finger 11 is connected with the vertical-line-
which 1t i1s permitted to again return to nor-
- mal position.
20

conductor 225, and the rotary impulse-finger

996, at the return motion of the dial the ver-
tical-line-conductor 225 1s given two ground
impulses and the rotary-line-conductor 226

one ground impulse. It is for the purpose

of preventing the indicated ground impulses
from passing from the vertical to the rotary

70
75

30

-14 connected with the rotary-line-conductor

65

hne - conductor and vice versa that the

springs 17 and 18 are separated while the
dial 1s out of normal position. KEach of the
electrical ground impulses thus given the
vertical - line - conductor 225 energizes the

first-selector vertical-line-relay 55 once. The

current each time passes from ground ‘G2
through the ground-springs 24 and 25 to
the ground-post 12, thence to the vertical-

‘line - conductor 225 and through the side-
switch-wiper 130, contact-point 136 and to

the vertical-line relay 55, thence through

the bridge - cut - off - relay - springs 65 and

66 to the battery - lead 233, and to the non-
grounded terminal of battery B and to
ground G. The: vertical-line-relay-arma-
ture 57, being attracted, forces the line-
relay-spring 59 on to the ground-spring 61,

energlzing the vertical-magnet 71. The cur-

rent 1n this last energizing circuit passes :::

from: ground G? through ‘the line-relay-
springs 61 and 59, private-springs 114 and

113 and vertical-magnet 71 to the battery-

lead 233, and to the non-grounded terminal
of battery B and to

time that the vertical-magnet 71 is energized
1t attracts its armature and raises the shaft

ground (. The first -

ong step, the shaft being retained in its

ralsed position when the vertical-magnet 71

 becomes deénergized. The second time that
‘the vertical-magnet is energized the shaft is
raised a second step. It will be evident that

at the end of the second step thus imparted
to the switch-shaft the line-wipers 39 and 40

will be found. opposite the first contacts of

‘the second level of the line-bank, the private-

ond level

190

12F

wiper 41 opEosite the first contact of the sec-
O]

]

_ the private-bank. Being thus
raised the shaft 1s 1n a position to be rotated
as soon as the rotary-line‘relay -56 is ener-

180
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‘relay occurs as soon as
ductor 226 1s grounded.

TL0TL- gr;(mn ded terminal of battery
around G.
IE‘LTLT 56 attracts 1(.&: armature 38 and thereby
causes the line-relay-spring 60 to be foreed
into contact with the ground-spring 61 for a
- moment.

1,293,508

"I he unu*glmtmn u:)f said rot: ary-line-
s the mtclrv-lmv cOIL-

g:lmd

energizing c¢ireuit through the rotary-line-

'I'el::t’v 56 ﬂowa from the ground terminal (*
through the ground-springs 24 and 25 to

the ground-post 12, thmf'& through the ro-

tary 1111}}111%—&110@1 14 to the rotary-line-

s1cle-switch- Wmer 131, con-
the rotarv-line- 1*£=m1,f“

conductor 226,
tact-point 1‘5?

229 and to the
B and to

Being energized the ]"'{)chll‘ y-1ine-

6o and 66 .to the hatiew lead &

The

private-imagnet 108 is there-

by ene r'gmwi over A cireuit in which current

20
108 to the ?m.tttiir',r-—lmﬂ 933, to the non-

2b
-~ the side-switch passes to second position, as

30

10

45

“dog falls behind the f

flows from ground G* through the lineire-
lay-springs 61 and 60, and prwata magnet

grounded terminal of mtm- B and to

gmund G. The private- -magnet being ener-

gized and deénergized, immediately after,

dL’HCI‘led and as a result the side- switeh-

wiper 198 engages the grounded side-switeh

contact-point 138. At once the rotary-mag-

net 94 is energized and the energizing current.

-----

flows  from grmmd (x°
contact- -pomnt 138 and through the side-

swﬂ,ch -wiper 128, and rotary- mwuet corl 94

in series with the interrupter-spr mgs 104
“and 105 to the non-grounded terminal m‘.

battery B and to ground (. The rotary

magnet 94 then attracts the oo starv-ar nm%ur

97 and causes the shaft to be rotated one
It will be understood that }mt abont

-thp tmle that the rotary- arnmtnw 97 strikes
‘the rotary-magnet p{ﬂﬂ -pieces the rotary- .
irst of the ]mw*nm:idnm |
‘teeth to prevent the shaft from 1*ﬂtm"mng to
“normal position when fhf“ rotary-magnet be-

comes deénergized at the instant that the
mterruptw-ﬁngw forces the interrupter-
springs 104 and 105 apart and thereby de-

Cstroys the mergl?mw “eireuit Hu"(mgh watd

50

2

80

© into third position.

o

ruptm* ﬁuger

magnet.

the rotary armature rot: ites the : shatt it at
the same time dﬂpm%m the ]")Iihlfﬁ“ AL -
ture and carries it down until the shaft-

wipers 39,
first level of their respective hanks.

net 94 is interrupted the rotary-armature
bP{IIHS to return to its normal position, and
the private-armature as well, t]w hHm' ferl-

Iowmg up the receding mov ement of the ro-

tary-armature, and the side- ~switeh springs
The ‘shifting of the

qld@“‘?‘ﬁlth}l tm‘] F‘hf‘*h I'_}-[}[{"{H “l’u.t l‘]}thi[ﬂl £ fhfm Jﬁ ﬁi":"ﬂ'
]W”mt the  nters uu:sfm*

The current in the

56
through the brulm cut-off- 1'@-LW -springs 64,

to the side-gwibeh

| fu*ﬂf
engages the 1pring 54 which 1s conuected to
resnlt o

The said interruption ocenrs just

at ahnut the time that the rotary-armature
strikes the rotary-magnet pole-pieces. When.

40 and 41 are rotated onto the

LY ot

soon as the cireuit through the rotary-mag-

"-T anle-cont: 1t

the second Tavel,
mngoet will

| 'w.::mrr

springs 104 nd 105 to reéngage, so that, the .
energizing circuit that has been described
through the rotary-magnet is destroyed at
the mnnt be ween the side- -switch-wiper 128
and the cont iet-point 138. When the motion.
of the rotacy-armature 97 ceases perma-.
nently the calling operation of the first-se-

“leetor comes to an end. The line- -wipers have

then seized 1pon an idle trunk-line similar
to fhe trunk hne the conductors 240 and 241
of which ar: shown
idle connector. - The said seized trunk is

protected from further seizure by a guard-

ing - potenti] that is established at the
--m"n.,_nt{m W mu 41 and. - therefore, at ‘all
other private-bank-contacts - mmm{'ti}ﬂ m

I'n”aﬂt"i'p]@ thereto. Said guarding potential

Cig established by reason of a connection be-
twwn the ground ter munal of battery 13 and

sald contacts and by w &y of the ground
terminal G4, side-switch-wiper
lease-relay h conductor 243 ;11’11:1 private-
wiper 41, 1t will he noticed that the sub-
seriber’s hnwf-rmﬁmi{fm"h 225 and 926 that

Cterminate in the side-switch-wipers 130 and
131 have a couple of leads 244 and 245 con-

-mected one ty the one

side of the Ine and
the other to {he other gide of the line, These
condnetors 44 and 245 are known as the
line-normal-conductors  and  terminate
connector 1ine-bank-contacts.that correspond
to the number of the subscriber #100.

and which lead to an

i....} back-re-

in.

| u’

70

"5

&0

There 18 also a third f*nndnc*tm' 246 that ter- .

minzates in ths switeh spring 52 and 15 known
s the privat:-normal- conductor. W hen the
E‘]f“lfﬁi“ shaft 1s raised the said spring

lhﬂ o1 mm(l ermanal (r . and as

100

wm*"{huw netential is established nwr'fhﬁ B

hmrlli:i private normai to the corinector pri-
vate-bank-co itact that corresponds to the
line-terminals of the subscriber H#100. The

s 10l mrmm{nw potentiat Being thus estab-

1is huﬁ no ca ling siubseriber may, as will he
wﬂr}l‘mt ont, connect with the ealling line.

made the first trunk-line husy by placing a
ﬁ"mnmwr potential at the first ])1‘11*’11(‘-}3;1[1[{_

eontact of the h("‘i“ﬂil‘i] level of the private-

banlk, other private-b: ank-contacts. may be
I uh‘h husy B other frat-zeloetors.

nosition, as ¢ escribed, the first mine private-

ate-bank ars tiren busy, the first-selector-
shaft will nct stop, as doesc ribed, when the
wiprers are passed onto the first ‘contact of
but instead the private-

position
hlu Cfirst nine busy - contacts and;
Hmw‘umh on o the tenth contact. The fu*st

nine cont .rar:lf- being p‘i"ﬂmlﬂﬁﬂ t[wu when the

But 1f at,

. the time thab the ealling subsa iher #100
" prounds the rotary- line-conductor 226. and
~shifts the fir t-selector side-switeh to second

t s of the sccond level of the pri--

etain the side mmtﬁh i second
until the shaft-wipers are. rotated

105

110
In ﬂw SATNC way that the firsd Hf*l{*f’!m‘ ]1‘1%

115

120

125
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a

-allmg subscriber grounds the rotary side

~of the line, as described, the side-switeh trips

into second position as befme but then the
rotation of the shaft begins and coftinues
until the wipers have been carried beyond
the last of the busy trunk-lines—in this case

onto the tenth terminal of the second level

of the banks in question. This continued or
selective rotation takes place in the follow-
Ing manner: The energizing circuit through

| the rotary-magnet 94 being closed, at the

juncture when the side-switch-wiper 128 en-

gages with the contact-point 138, the rotary

a1mature 97 is then attracted by the rotary-
magnet 34 and the shaft rotated one step.
The line and private wipers 39, 40 and 41

©are, therefore, carried into engflo'ement with

| the first terminal of the second level of their

respective banks, and at the same time the
private- armature 107 is depressed by the
rotary - armature,, and the intervupter-

- springs 104 and 105 (at the end of the stroke)

are separated by the interrupter-finger 103.
There being a gnarding potential at the first

contact which the private-wiper 41 meets o~

. circnit is completed through .the private-

35

-tery B and to

40

niagnet 108 which extends f1 om ground ter-
mmal ( of battery B through: the private-
wiper of whatever firg st-selector 1s occupying
the first trunk -of .the second level, and
through the: bafnlx-mnltlplmg conductms to

the contact -point with. which the private-

wiper 1s 1n contact, through the private-
wiper 41, conductor 243, hack-release- relay
67, side-switch- -wiper 129 contact-point 139,
prwate -magnet 108 to the battery-lead 233
and to the non- -arounded te1milnl of bat-
mund (r. - The private-arma-
ture 107 is thereby retained in a depressed

condition even after the rotary magnet 1s

demerm?ed and- the side-switch 1s held 1n

secondi position. The side-switch-wiper 128

b=ng, therefore, retained in engagement

) with the grounded COIlt'lCt-p(}lIlt 138, as soon

45,
ingage, the energlzmg

50

as the mterrupter-springs 104 and 105 re-

rotar}' maghet 94 is completed once more.
As a result the rotary-armature 97 is again

attracted, the shaft rotated one more step,
and the private-wiper 41 slides onto the

second terminal of the second level of the

- private-bank. Said second contact also

~_being grounded

 deénergized. Clearly,

60

tact the private-wiper 41 is rotated one

'ﬂ']

the energizing circuit
through - the private-magnet 108 is still

malintained, so that the side-sw 1tch 15 still

held when the rotary-magnet 94 is again

be rotated in a stcp by-.step manner as
long as the private-wiper 41 continues
to encounter grounded private-contacts.
After being IOtnLted onto the ninth con-

more step into engagement with the tenth
contact of the second level of the private-
bank; but thls Iast contact being devoid of

‘net energized)

circuit through the

then, the shaft wﬂl_

164.

1,223,508

guardmg potentlal the emergizing circuit

through the private-magnet 108 (w hich has

up to this time maintained the private-mag-
is broken. This occurs at
just about the time the rotary-armature 97

18 at the end of its attractive stroke, so that

70

the private-armature that has up. to this.

time held the side-switch in second position

through the medium of the magnetizing -

force that has now disappeared from the

orivate-magnet falls back as the rotary-ar-
‘mature 97 returns to its norfmal position.

Between the tiume that the private-armature

- 107 is released by the private-magnet 108

and the time that the rotary-armature fully
regains its normal position the side-switch
1s permitted to |
is then that the side-switch-wipers 128, 129,

130 and 131 leave the contact-points 138,

139, 140 and 141 and pass onto the contact-
points 142, 143, 144 tlnd 145. The shifting

of the side-switch and, therefore, the disen-

75

pass to third position. It

gagement of the side-switch-wiper 128 from |

the contact- point 138 occurs just before the

interrupter-springs 104 .and 105 reéngage,

90

and then the civcuit through the rotary-
magnet - 94 is permanently broken and no . <
further rotation of the shaft can take place:
At the same time the engagement of the

side-switch-wiper 129 with contact-point 143

provides the private-wiper with guarding
potential to
line-wipers 39 and 40. Having seized this
trunk and, therefore, the idle c{)nnector C
the cqllmg subsecriber 2100 operates his dial
for the second. digit 2 of the number 220.

95

protect the trunk seized by the

100

Again, as the dial returns to normal posi- -

cal- hne conductor 225 is gr ounded twice and
the rotary-line-conductor 996 once. Ground-
ing the v ertical- lme conductor, now that the

-snb%m 1ber’s line is-extended to the connec-

“tion, after having been advanced, the verti-

105

tor C, energizes the connector vertical-line- |

~relay 162. The said vertical- line-condnuctor

being grounded twice the sald vertical-line-
relay 1s energized twice and in each case the

terminal G at the sub-station #100 to the
eground-post 12 and through the vertical im-
pulse ﬁnger 11 to the vertical-line-conduc-
tor 225, thence through the first-selector
side-switch- -wiper 130 to the contact-point
144 and over the conductor 248, vertical-
line-wiper 39 and vertical-trunk- conductor

240 to the vertical-line- relay 162 and thence

to the conductor 249 and through the pole-
changing-relay-springs 215 and 216 to the
battery-lend 233 and to the non-grounded
termmﬂ of battery B and to ground G.

Being energlzed twice the vertical- line-re--

lay 162 presses the vertical-line-relay-springs

110

energizing current passes from the glound |

115
120

125

166 and 167 into contact twice through the

medium of the vertical-line-relay-armature
An energizing current flows through
the llne relay springs 167 ,and 166, conduc-

180
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which

30

35

40

o0

slde-switch- wipers 252 ,[alm‘l iy Fr“ww"'w the
contact-points & .m.ﬂmwll a3 :%‘n'“‘m :wrnﬂs-;:r' ko
the contuact- points 203 .{.u:_..a].d. 264 in o well-
]muwn manner. “H sicle-gwi #Mrw i mw a8a

55

65

grounded

o second: step LHM tt,hw i ‘"J n'ﬂ erww 150, 15

uwrﬁmﬂ once, hy

_fr'nm

m shifting its position
with the mnm{'t 1!1"1:1!11# 'E;.Lr ; ko en ,F!"”I,”tF’*M’ld.EE!&,‘h’jﬂ,i!"[;;-'
_31{.5-.]![.‘"!!2}.111 N
o that

the cirenit-controliing-relyy- -SpI] s 216 and

219 to the lnati*ﬂ‘r" 115“'.?‘ ) ic,w!u. and to fie norn-
Hmml of battery B oand fo

ground (. The W‘""ML.LLI' rzfu_,mu'hlr upon. .:ﬂn;p

tracting Jlt% armature the hrst time the said
magnet 18 energized causes the 1Lh'm.,r}t L oL
177 to be released at the soine time that the
mwtcllnahfm‘ 158 1s raised, in which rajsed
position it is caught by the suid doub -, 2
and held, At H‘w SECOT 1{*3\ energization of
the vertical-magnet the shaft 1 53 s raised

LLLT

and 152 I, HMJ"*"L“ FOLe, Tl el r:yn[JEJ...{hlt* bhe
first contacts of 'ﬁJw ermlrl level of their e
spective ha nks 148 and 140, Ahe prom ur]

mg.?'" of the r{:r‘ru.[n;fw ]11{ L~ COTLC Hi!.us,aj" ':'“Jnl-;.

1‘{}&1?‘}?’--11[1&*»1&Lw 163 of the connector ( i

-E:lﬂ'[riln' ]11" #‘MIH f[hl]g_lf.lll I""F,ﬂ'ﬁu; lii“' |!|[1]i|I IE,;A‘]}

magnet 174 and i iy the side-switeh to
second position. The en argising  clrenit
Lin onrh H.Hft sl robary-Lne-rel: VY carries

.....

& cur _1*_{...1..1-!1.. Trom groun d G oag
tron #1000 to the aroind - post
through the rofary mwtuw Hoger 14
r(nit:u“v line-conducta T “:!*tn. thenee through
the first-selector side-switeh. Wiper iH}E,, COTL-
tittaf ]lﬂl[tf T-LM SNTE |L|ETE+L"ﬂ't;P' “*,FIHH N H gt
line-wiper 40 fo the rotavv-frunk-condue.

-

tor 241 and thy ol fhie rotar y-line- H*’“w
163 to the hattery- luzr.n_ﬂ '*H'M and o the non.
grounded. fi“T“ETHEEh“h. of  battery ]'f_,f% arel o

The mhw Eﬁm rela v being thus
en NS o ,.I.M
the Hrw---wﬂ,w -Springs 168 a m
and thereby cavses an eng SRl
e chreuit d‘hlmwh the orivatbo. magnet ﬁ"ii'---ﬂ
m'utﬂnid {50 mm-mm il e _J!L_z[w-~~*=.ul[ni~;,
springs 167 and 168, conductor 959 | jrjrw*:nu,w .....

magnet 174, F"Hiﬂ!muw'lu,rlr"':i S ol B ¥ L“;ll“uuum

oround (¥,

165, presses
167 together

mntnMJmﬂ" relay- '"“V[‘*H“iin&;“h 218 and 219 o the

battery- leadd 288 and to the FLOT-
tr*rrmrl W of battery

private-magnet b E“-ﬂh* attrac ll.;ﬂi[}t*““lii:“.ili'ﬂi na e S50

EELO 'H“[ Hi’*'i
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From
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279 aﬂd 280 of the called 'ﬁrst-selectorl Al,

and through the said bridge-cut-off-relay-

|
>

- 152 and private-normal-conductor 281, and

Springs.

-

disconnecting the said line-relays 1s to pre-

vent any interference that might otherwise
result when ringing current is sent over the
called line for signaling. The energizing
circuit through the said bridge-cut-oﬂ%;'elay

- 975 extends from.the ground terminal G at
the connector side-switch to the contact-point

268, side-switch-wiper 261, private-wiper

~ through the switch-shaft-springs 282 and 283

=4
Wl

to the bridge-cut-off-relay 275 and thence to
= the battery-lead 233 and to the non-grounded
‘terminal of battery B and to ground G.

" Connection between the calling and called
line having been established the calling

20

subscriber is in a position to signal the
called line by pressing his signaling or ring-

~may be explﬁ;inéd that if for any reason the
~called line is busy at the time that the call-

" ing subscriber grounds the rotary-lhine-con-
29, A > |
‘to transfer the connector side-switch from

ductor 226 for the last time, as explained,

second to third position, and to complete

_the connection, the connector C is thereby

" released. For instance, if the line
has been called by any connector there will
" be a guarding potential at the ‘tenth  pn-
vate contact of the second level of the pri-.

30

10

~ line is being used the
- will be connected to

vate-bank 149 corresponding to the line of
the - sub-station #220. Or, on the other
hand, if the first-selector A* of the-called
salid private-contact
oround from the in-
stant that the switch-shaft is raised one
step. Baid guarding potential will reach

the connector private-bank 149 by way of

the private-normal-conductor 281. ‘At any
rate if the private-wiper 152 finds a guard-
ing potential at the tenth contact c¢f the

~ gecond level of the pﬁvate—bank 149, when

45

bOo

oceurs

the calling subscriber grounds ‘his rotary-
line-conductor 226 for the last time, instead
of the side-switch being tripped to third
position the connector will be released. This
nal result of

becoming energized, as the

‘the calling subscriber grounding his rotary-

line-conductor 226, completes an
circuit through the release-magn _
the connector when the armature 260 of
said private-magnet 174 forces the private-
springs 199 and 200 into contact.

energlzing

© . ergizing circuit for_the release-magnet 172

30

[
-
- = Ll
" -
[
LI,

during the busy release
ground terminal G ‘of battery

extends from the

tenth. contact of the second level of the con-

nector private-bank 149 through the pri-
) conductor 284, side-switch-
‘wiper 261, contact-point 264, conductor 285,

vate-wiper 152,

and 200, conductors 286

private-springs 199

¢5 and 287 to the release-magnet 172, thence over

One of the main objects in thus

But before proceeding it

220

‘subscriber thinking that he

because the private-maégnet 174 upon

et 172 of
The en- -

B to the

1’223‘506 ‘ -

the conductor 259 and circuit-ccntrolling-

springs 218 and 219 to the non-grounded

terminal of battery B and to ground {r. "The

connector release-magnet 172 being ener-
gized the release-armature 175 strikes the
double-dog 177 to the right of the bearings,

so that the lug 180 is caught and held 1n

the aperture on the end of the release-link.
As a result the switch-shaft 153 is left free

to rotate under the influence of the coiled -

spring 158, which rotation ceages onlv when

the normal-post-arm 157 -strikes the mnor-
mal-post 159. - At that instant the shaft-

support 161 merges into the slot 160 and

the shaft of necessity falls to normal posi-
tion.
tates the double-dog 177, as stated, 1t at the
same time drives the side-switch to first po-
sition, moving it about the pivots 289 of the
latter, by means of the link 202 and the
release-arm 201. The latter, by pressing the
former back, forces the escapement-finger
194 back between the escapement-springs
990 and 291, which finger is then caught be-

" hind the rearmost lower tooth 192 and re-

tained there until the connector is used
again. - It will be noticed that the restora-
tion of the switch-shaft begins even while

When the release-armature 175 ro- -

85

hie

the release-magnet 172 is energized; but -

since the- energizing circuit through said
release - magnet comprises the private-
wiper 152 and  side -switch - wiper 261,
it is evident that when the shaft rotates

‘back toward normal position, and when the.
side-switch-wiper 261 is -forced away from

the contact-point 264, the energizing circuit
will then be destroyed at two points, at
which time the connector release-armature
regains its normal position. _
has established
connection presses the signaling-button 31,

with the result that the vertical-line-con-

ductor 225 -is grounded. This produces, ot
course, an energization of the connector ver-
tical-line-relay 162 in the usual manner;

‘and since the connector side-switch is 1In
first position the relay 162

produces 1 turn
the energizing of the vertical-magnet 171,
through a circuit that is already familiar,
when the line-relayv-springs 166 and 167 are

pressed into’ contact. The ground conmnec-
tion

between the vertical-line-conductor 225

The  calling

100

105

110

115

and the eround terminal G, when the Sig-
= *)

naling-button 31 is pressed, 1s completed
through the ground-springs 24 and 25, con-
ductor 292, contact-point 34, signaling-but-
ton-spring 32, springs 20 and 19, and springs

17 and 18 to the vertical-line-conductor 225.
The vertical-line-relay 162 of the connector

C being energized the vertical-magnet 171

.is energized as a result and the shaft 1s

raised so that the springs which 1t controls
{hrongh the medium of the normal-post-arm
are brought into contact.

When the said

120

125

springs 293 and 294 come into contact a 130
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busy signaling civenit is established through
the recetver 7 of the calling subseriber #100.
A busy signaling corrvent that is indueed.
for instance. in a =econdary winding 205 of
the mduction-coil 296 passes from =aid coil

295 through the switceh-shafr-springs 203

and 29} to the contact-point 297 of the con-
nector side-switch and throueh the side-
switch-wiper 266 vinger-velav-springs 207
and 209, conductor 292, condenser 272, ro-
tary-trunl-condnctor 241 rotary-line-wiper
40 of the fivst-selector AL conductor 256, con-
tact-point L. side-switeh-wiper 131, ro-
tarv-tinc-cenductor 2260 primary - winding
2900 of the inducetion-coll 300 and transmitter
S01 to the vertieal-line-conductor 225, first-
selector side-switch-wiper 130, contact-point
144, conductor 248, vertical-line-wiper 39,
vertical-triunk-conductor 240, vertical-line-

relay 162, pole-changing-relav-sprives 215

and 216 to the battery-lead 233, and haek to
the coil 295, The calling subsceriber #100
learning. therefore, that the destred line is
busv will then restore the reeeiver 7 to the
switeh-hook. grounding the vertieal and rvo-
tary lme-conductors 225 and 226 simultane-
ousty.  This 1y done when the release-cam
4 forces the release-springs. 28, 29 and 30 into
contact. “T'he connection from ground G? to
the vertical-line-conductor 2923 comprises
the ground-springs 24 and 25. conductor
292, ground-release-spring 80. wvertical-re-
lease-spring 29, which latter is connected to
the vertical-line-conductor 225. The ground
connection to the rotury-line-conductor 2926
1s established from the said ground G*
through the ground-springs 24 and 25 to the
around-release-spring 30, thence through
the springs 29 and 28 to the rotary-line-con-
ductor 226.  Both of the line-conductors be-
mg grounded at the same time the vertical
and rotary line-relays 162 and 163 of the
counector are. energized at the same time,
and as a result the tronk-release-springs 169
and 170 are brought into contact and an en-
through the conunector release-magnet 179
and the first-selector back-release-relay 67,
The energizing current in this case passes

from’ ground G* at the first-selector side-
switch to the contact-point 143, side-switel-
wiper 129, back-release-relay 87, private--

~wiper 41, trunk-release-conductor 802, trunk-

bb

- ground (.

60

velease-springs 169 and 170, release-magnet
218

172, aremt-controlling-relay-springs
and 219 to the batterv-lead 233 and to the

non-grounded terminal of battery B and to

172 upon attracting its armature 175 causes
the connectorr switch-shaft to be restored.
At the same time that the connector release-
magnet 172 1s magnetized the -first-selector
back-release-relay attracts its armature 68

and forces the back-release-relay-springs 69

and 70 into contact, and as a result the first-

thereby  established

~oround G, The 1inger - relay

The connector release-magnet.

210 to the ringer-generator 212, 1

sclector release-m: gnet 84 is energized also.
The energizing cir-nit through the said first-
selector release-m: gnet 84, thus established,
permits energizing' current to flow from the
ground terminal G* through the back-re-
lease-relay-springs 69 and 70 to the release-
magnet 84, thenee to the nen-groumded ter-
minal of battery 13 and to ground G. The
release-magnet 84 hen attracts its armature.

thrusting  the redlease-link  forward and
latching the doulile dog therewith. YWhen

the subscriber’s switch-hook 2 descends suffi-
ciently to allow the release-springs 28,29 and
S0 to agam sepirate, the enevgizing eircuits
through the connector line-relavs 162 and 163
e then mterraptad, and as a result the cip-
cuit established w th the connector release-
magnet 12 and lwrst-selector back-release-

relay 67 In series is destroyed: and at the

satie tnwe the firit-selector release-magnet
St s detnergized, at which time the said
switeh Ads fully rostored. Tt is seen, there-
fore, that by the cperation of restoring the
switeh-hook 2 the ealling sitbseriber, after
he has received a sy sigual. may retnvn all
of the central oflice apparatus fhat he has
brought into use to normal position. But if
the calling subscriber does not find the line
busy and the connection over said line. is
completed, as previsusly described, by press-
g the signaling-hutton 81 he signals the
called subscriber.  Grounding the vertieal-
Iine-conductor 225 by operating his signal-
mg-button 31 causts the connector vertical-

Adme-relay 162 to b energized, and as a re-

sult, since the connector side-switch-is in
third position and since- the side-gswiteh-
wiper 252 is thereiove in engagement with
the contact-point 267, the ringer-relay 204
s energized. The cnergizing current passes
from the ground tsrminal G° through the
Ine-rela¥y-springs 167 and 166 to the side-
switch-wiper 252, thence to the contset.
pomnt 267 and thror gh the ringer-relay 204.
circuit-controlling-relay-springs 218" and
219 to the battery-lsad 233-and to the non-
grounded terminal of Dbattery B and to
G 204  upon
attracting its armat we 205 forces the ringer-
relay-springs 206 and 207 away from: the
normally engaging springs 208 and 209 and
onto the ringer-gererator-springs 210. and
211. The signaling current then passes onto
the called subscribe ”’s lite from the ringer-
gencrator 212, thr mlg{‘i the ringer-relay-
springs 211 and 20", side-switch-wiper 266,
contact-point 270, conductor 308, rotary-line-
wiper 150, rotary-normal-conductor 274, ro-
tary-line-conductor 304, condenser

ringer-306, spring 307, switch-hook 308, ver-
tical-line - conductor 309, vertieal - normal-
conductor 273, vert; cal-lie-wiper 151, con-
ductor 310, contact peint 269, side-switeh-

aviper 205 and ringe r-relay-springs 206 and

|
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scriber at the sub-station $#220 upon hearing
the signal removes his receiver 311 from the
switch-hook 308, thereby removing his
ringer 306 from across the line and substi-
tuting instead the transmitter 312 and the
primary winding 313 of the induction-coil
314. At the instant that the transmitter 312
is thrown across the line the line-conductors
304 and 309 of the called Iine #2220 are con-
nected together through the said transmitter
and an energizing circuit 1s éstablished,
whereby the pole-changing-relay 213 and the
circiMt-controlling-relay 214 at the connec-
tor are magnetized. As soon as the cireuit-
controlling-relay 214 becomes energized the
springs 218 and 219 are forced apart and as
a result the ringer-relay 204 and the release-
magnet 172, the rotary-magnet 173, the ver-
tical-magnet 171 and the private-magnet 174
are disconnected from the battery-lead 233
and thus rendered inoperative. The pole-
changing-relay 213 vipon atiracting its arm-

ature shifts the spring 215 from ¢onnection

with the non-grounded terminal of the bat-
tery B and into connection with the ground-
ed “terminal of battery BB and corrent 1s
thereby provided to the transmitter of the
calling sub-station 100 for talking pur-
poses. The current in the energizing circuit
for the pole-changing and circuit-control-
ling relays 213 and 214 flows from the
oround terminal G7 at the connector side-
switch to the contact-point 268, side-swilch-
wiper 261, springs 224 and 225%, relay 214,
conductor 315, ringer-relay-springs 208 and
206, side-switch-wiper 263, vertical-line-
wiper 151, vertical-normal-conductor 273,
vertical-line-conductor 3509, through
springs 316 and 317, and the springs 318 and

‘319, transmitter 312, primary wmding 313

s

of the induction-coil 314 to the rotary-line-
conductor 304, thence to the rotary-normai-
conductor 274, rotary-line-wiper 150. side-
switch-wiper 266, ringer-relay-springs 207
and 209, conductor 298 and pole-changing-
relay 213 to the non-grounded terminal of
battery B and to ground (x. The energiz-
ing circuit for the transmitter at the calling
sub-station 2100 enables current to flow
from ground G® through the pole-changing-
relay-springs 217 and 215, vertical-line-re-
lay 162, vertical-trunk-conductor 240, ver-
tical-line-wiper 39, of the first-selector A,
side-switch-wiper 130, vertical-line-condue-
tor 225, springs 18 and 17, and springs 19
and 20, signahing circuit spring 32, contact-
point 83, transmitter 301, primary winding
299 of the induction-coil 300, rotary-line-
conductor 226, side-switch-wiper 131 of the
first-selector A, rotary-line-wiper 40, rotary-
trunk-conductor 241, rotarv-line-relay 163

_to.the non-grounded terminal of battery B

and to ground G. It will be noticed that the
energizing current in this preceding circuit

the

1,223,506

passes through the vertical and rotary line-
relays 162 and 163 which are thereby encr-
ogized, and as a result the trunk-release-
springs 169 and 170 are brought into con-
tact. bnt since the cirenit-controlling-relay
914 is energized the cnergizing circuit that
ordinarily wonld be set up through the con-
nector release-magnet 172 and first-selector
hack-release-relay 67 in series is maintained
opened by the said circuit-controlling-relay
914.  Said circuit-controlling-relay having
heen once energized the release of the switch-
ing apparatus cannot take place until after
said relay is deinergized. for obvious rea-
sons. Attention is also called to the fact that
the line-relay-springs 166 and 168 being kept
against the ground-spring 167 both wind-
ings 221 and 222 of the differential-relay 220
are energized. "Through the winding 221 a
current flows from ground (% through the
springs 167 and 166 to said winding 221 and
thence to the non-grounded terminal of bat-
tery 13 awd through the other winding
929 the cuwrrent {lows from ground Y

through the springs: 167 and 168 to the

coll 229 and thenee to the non-grounded ter-
manal of battery I3, Thas relay. however,
as explained, when thus energized does not
attract 1ts armature 223. The two subscrib-
ers being thus connected, and their trans-
nufters 361 and 312 heing in series with
the priunary  windings 299 and 313 of
thieir respective induction-coils 300 and 314,
and provided with talking current, and
their receivers 7 and 311 being connected
in series with the secondary windings 320
and 321 of their allotted induction-cotls 300
and 3814, the two subscribers 1n a manner
well-known to those skilled 1n the art may
now  copunanicate with each other.  Gon-
qection having been established, 1f the called
subgeriber vestores his recciver 311 to the
switeh-hook the ringer 306 s restoved across
the line and the transmitter circuit 18 re-
moved from across the line from the 1nstant
that the springs 316 and 317, and 318 and
319 are forced apart. Thus the circmt-con-
trolling and pole-changing relays 214 and
213 are restored and as a result the energiz-
ing current for the transmitter 301 at the
calling sub-station is cut off and at the same
time the operative magnets of the connector
C are restored into connection with the non-
crounded terminal of battery 13, Then it
the calling subscriber restores his recerver
7 he will ground hoth hne-conductors 225
and 226 and thereby energize the vertical
and rotary line-relays 162 and 163 of the
connector; and as a result the connector re-
lease-magnet 172 and first-selector back-re-
lease-relay 67 (which latter relay in turn

energizes the first - selector release - magnet
84) are all efiergized in the manner already

described. This release 1s similar to the re-
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lease described after the subscriber received
the busy signal, the only difference being
that the connector-switch-shaft 38 1s rotated
and must first return to normal rotary posi-
tion before it falls to normal vertical posi-
tion. If, however, the calling subscriber re-
stores his receiver first the release-circuits
are different. As the switch-hook descends

~ the cam-arm 3 engages the ringer circuit

spring 15 and forces the springs 17 and 18
apart and destroys the circuit that provides

the transmitter 301 with current, which cir-

cuit while established maintains the vertical

‘and rotary line-relays 162 and 163 of the
5 connector C energized; and as a vesult the
said line-relays are de-magnetized. As the-

switch-hook 1s lowered the ground-release-
spring 30 is forced onto the vertical-line-
release-spring 29 by the cam 4 arid at once
the vertical-line-relay 162 is energized over
well-known circuits.
166 is forced onto the spring 167 a current

passes through the winding 221 of the differ-
ential-relay 220, which relay then attracts

its armature 223 and restores_the circuit-
controlling-relay 214 and the pole-changing-

relay 213, since the energizing circuit for

these relays is controlled by the springs 224

‘and 225 allotted to the differential-relay

220. At once the connector operative mag-
nets are restored into connection with the
B,
and immedidtely after the switch-hook, hav-

ing descended sufficiently, also grounds the

rotary-line-conductor 226 and thereby ener-

gizes the rotary-line-relay 163 at the same
“time that the vertical-line-relay 162 is ener-

ogized. As a result an energizing circuit 1s
established through the connector release-
magnet 172 and the first-selector back-re-
lease-relay 67 that will restore the switches.

It will be evident that while the calling sub-
‘scriber -is making a call, and each time that

the vertical or rotary line-relays of the con-

‘nector C are energized singly, the differen-

tinl-relay 220 is energized also; but the

~energizing of said relay before thé called
subscriber has answered produces no effect
of consequence. It will be noticed, further-
more, that during the, release just described

that takes place while the two subscribers’

" lines are provided with talking current, as

soon as the rotary-line-relay 163 becomes
energized, after the vertical-line-relay™162
has been energized, current will pass

through the other, side 222 of the differen-

tial-relay 220 and peutralize the latter; but

" the energizing of the connector release-mag-

GO.

net 172 and the first-selector back-release-
relay 67 takes place: so quickly when the
trunk-release-springs 169 and 170 come into

contact that the switches are restored before
 the armature of the said différential-relay
923 has had time to restore the springs 224

As soon as the spring

4

and 225 under its contro}, and before the
circuit-controlling-relay 214 has had time
to become reéne: gized. |

“Thus the central battery 'provides current

for energizing {he transmitters of the sub-

stations, but said energizing current 1s not

provided at either sub-station until after

the'called subscriber has answered. Further-
more, a special relay is provided (the dif-
ferential-relay 220) to enable the calling siib-
scriber to releae the instruments after he
has made a,call and, therefore, while the
operative magnits of the connector are dis-
connected from the non-grounded ‘terminal

of battery B. I: will be evident that in such

a system the exchanges may be made to ac-
commeadate ten thousand subscribers if de-
sired, in which :ase second-selector-switches
would be used ind in any established con-
nection, such a: the one shown in Fig. 1.
The second-selector would be located be-
tween the first-selector- A and the connector

C, as shown in Fig. 8. The second-selector
is identical with the first-selector A, save
that the bridge:cut-off-relay 62 1s removed,

and, furthermore, no normal-conductors
such as the concductors 244, 245 and 246 are
provided, but iistead from the spring 322
(similar to the back-release-relay-spring 69
of the first-selector A) -a third or trunk-re-
lease:conductor 323 extends to the first-
selector private bank-contacts 824, just as

the third trunk-release-conductor 302 is con-

nected ' from the connector to the first-selec-
tor-banks. Wit the second-selector 1n cir-

cuit during a rilease, the eonnector line-re-

lays 162 and 163 would close connection be-
tween the trunk release-springs 169 and 170,
as shown in Fig. 1, and 'thereﬁv energize the

- , L v *
connector release<magnet 172 1n series with
~the second-sele:ter back-release-relay 329,
‘which - relay in turn energizes the second-

selector release- nagnet 326 and first-selector
back-release-rel:,y 67 1n series.. The first-

selector back-release-relay 67 would ' ener-
gize the first-sclector release-magnet, as is

well known. o

. During conversation and during the tem-
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norary establislment of the talking circuit '

between any tw> subscribers, the line-relays
of the connector constitute the sole resistance
for bridging th: battery across the said cix-
a side of the condensers—
that is to say, fcr bridging the battery across
“the ¢ircuit at th: right of the condensers 271
and-272 (Fig. ¢).. It will be understood, of"

cuit at the calln

115

12¢

course, that other suitable inductive connec-
tions may ‘be. substituted for these con-

‘densers, for the broader purposes of my in-
vention, and according to the requirements

of different:cass. At such time the circuit-
controlling-relay 214 and. the pole-changing-

‘relay ‘218 const tute the only: resistance for

bridging the b: ttery across the talking cir-
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cuit at the called side of the said condensers.
In this way, there will be only two relay
windings in the circuit for charging the
calling subscriber’s transmitter, and in a
similar way there will only be two relay
windings in the circuit for charging the
called subscriber’s transmitter. The dif-

ferential-relay of the connector has a local

energizing circuit, as described, controlled
by one of the line-relays. The sub-station
devices for operating the releasing means of
the connector comprise means for first open-
ing the talking circuit; means for then
grounding one side of the cireuit, and means
for finally grounding both sides of the cir-
cuit. It will be seen that these three steps
are all necessary when the calling subscrtber
releases, but that only the first step 13 neces-
sary when the called subscriber releases.
The called subscriber can, of course, de-
energize the circuit-controlling-relay 214 by
simply opentng the line-cireuit; but the cail-
ing subscriber can only accomplish this
operation through the medium of the dif-
ferential-relay of the connector, and hence
the necessity of the three operations when
the calling subscriber releases.

The connectors herein referred to, and in

eonnection with which T have elected to 11lus-

trate my invention, may be of the general
type disciosed 1 Patent No. 815,176, 1ssued
lMgrch 13, 1906, to Ieith,
Erickson. |
It.w:ill be understood, of course, that the
resistance of the various relayvs and electro-
magnefs can be readily adjusted to suit re-
uirements and with-a view to obtaining the
escribed method of operation. For ex-
ample, I have obtained good results by using
relays and magnets having their resistance
adjusted as follows: The rotarv and vertical
line-relays 163 and 162 500 ohms each; the
vertical-magnet 171 60 ohms; the rotary-
magnet 173 60 ohms ; the private-magnet 174
350 ohms; the differential-relay windings
221 and 222 500 ohms each ; the release-mag-

net 172 60 ohms; and the back-release-relay

67 of the first-selector ¥ ohm. The battery
may be of 50 volts. o

The relays 162 and 163, and 214 and 213
have sufficient resistance to regulate the sup-
ply of talking current to the sub-stations.
In addition, these four relays have sufficient

self induction to enable them to act as im- .

pedance-coils for preventing the passage of
voice-currents through the hattery which is
bridged across the talking ciremt during

conversatinn.

What T claim as my invention is:i—

1. In a telephone system, the combination
of n temporarly established talking circuit
extending bLetween calling and ealled sub-

- seribers’ sub-stations, @« condenser in each

65

side of said cirenit, a centralized source of

talking and switching current, subscriber--

wh

¥rickson and
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controlled automatic switching machinery

‘temporarily retained in position to main-

tam the circuit for talking purposes, said
switching machincey provided with a pair
of line-relays controllable only by the call-
ing subscriber, the two windings of which
constitute the only resistance for bridging
the source of current across the talking cir-
cult at the calling side of said condensers,
nuxiliary circuits controlled by said relays,
another pair of relays controllable by the
called snbscriber, the windings of which con-
stitute the only resistance for bridging the
source of current across the talking circuit
at the called side of said condensers, sux-
llary circuits controlled by said last-men-
tioned paiy of relays, and a fifth relay by
which the calling subscriber controls the flow
of current to that part of the talking cir-
cuit allotted to the called sub-station.

2. In a telephone system, the combina-
tion of a temporarily established talking

circuit extending between calling and called .

subseribers’ sub-stations, a condenser in each
side of sald circuit, a centralized source of
talking and switching current, subscriber-
controlled automatic switching machinery
temporarily retained in position to main-
tain the circuit for talking purposes, said
switching machinery provided with a pair
of lme-relays controllable only by the call-
ing subseriber, the two windings of which
constitute the only resistance for bridging
the source of current across the talking cir-
cuit at the calling side of said condensers,
auxiliary circuits controlled by said relays,
another pair of relays controllable by the

called subscriber, the windings of which con-

stitute the only resistance for bridging the
cource of current across the talking circuit
at the called side of said condensers, aux-
tiiary cireuits controlled by said last-men-
tioned pair of relays, and a ifferentially-
wound relay by which the calling subscriber
controls the flow of current to that part of
the taliiing circuit allotted to the called sub-
station. | -

3. In a telephone systern, the combination
of a temporarily established talkins circuit
extending between calling and calied sub-
serihers’ sub-stations, a condenser in each
stdde of said circuit, a centralized sonrvee of
talking and switching cnrrent, snbseriber.
controlled auntomatic switching machinery
temporariiv retained in position to main-s
{ain the ciremit for talking purposes, sdid
switehing machinery-provided with a pair
of Ime-retuvs_controllable only by the call-
ing subscriber, the two windings of which
constitute the only resistance for bridging
the source of current across thee talking cir-
cuit at the calling side of said condensers,
auxiliary circuits controlled by said relays,
another pair 'of relays controllable by the
called -subscriber; the windings of -which
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constitute the only vesistance for br ldﬂ’uw
‘the source of current across the tﬂllmw cir-
cuit at the called side of said condu]ams.
auxiliary circuits controlled by said last-
5 mentioned pair of relays, and a fifth relay
by which the calling subscriber controls the
flow of current to that part of the talking

circuit allotted to the called sub-station. ‘-'“11{1_

fifth relay having two windings adapted to
10 neutrah/n cach cther when energized 1In
parallel.

4. In a telephone system, the combination
of a temporarily cstablished talking cireuit
ettondmg between calling and d]](‘(l sub-

15 scribers’. sub-stations, a condenser in each
side of said ecircuit, a centralized source of
talking and switching current, subscriber-
mntml]ed automaftic w*ltohmrr machinery
temporarily retained poq«ﬂmn to maintain

20 the circuit for talking purposes, saul switch-
Ing machinery pmudﬂd with a pair of hne-
relays controllable only by the calling sub-
seriber. the two windings of which Cﬂll%t]-
tnte the only resistance for bridging the

25 source of current across the t ;ﬂkmg cirenit
af the cathing side of said condensers, aux-
iy mrcmta controlled by said relays, an-
other pair of relays controllable by the
“called subseriber, the windings of which

30 .constitute the only resistarice for bridging
the source of current across the talking cir-
cuit at the ealled side of said condensers,

anxiliary cireuits controlled. by said last-

mentioned pair of relays, and a fifth relay
35 hy which the calling subscriber controls tle

flow of current to that part of the tallang

cirevit a]]r}tfed to the called sub-station, to-
aether - with « trunle-release-cirenit  eon-
]f}mtly controlled by said Tne-relays and one

40 of said second pair of relays.
5. In a telephone Jvut(‘*mt the ff}nlhln.iiml]
of a temporarily established talking eircuit

extending between ealling and e alled sub-

sorihers? f-.uh stations, n condenser In ench

side of said cireutt,
talking anul swltclmw current.. subsceriber-

controlled antomatic H’s‘]ttllillﬂ' machinery
temporarily retained i ]}m;,ltmn to main-

- 45

t-rl”] t]ll-.:" (']lf”]t 1'“1' tll]\l!]g 1)“[‘[}(!%‘7 f‘):ll(l

switehing machinery lrumnflvd with a pair
~another pair of relays controllable by the 1

called sitbseribaor, the w dimgs ot whie |1 COTL-
1*{*’-1*-~t BHET hn Iy ulfrmrr the

50
~of line- vl ays controllable only by the eall-

ing subscriber, the two windings of which
mmtmltﬁ the m}]v resistance for hridging
the sotrce of current ACFOSS Hw talking-clr-
cuit at the ealling side of sald condensers,
Canxiliary eirewdts (*nntlrﬂlml lw saldl relays,
anollier puir of relays controllable hy the

calledd subseriber,, the windings of - which
constitute the only resistance For bridging
the conree of cirrent across the talking cir-
Cenit at the ealled side of sud condensers,
auxihinry . cirenits controlled by said last-
mentioned pair of relays, and a fifth relay
by which the callm-:r auhacrlber controls thc

55

60

ealled

n centralized source of -

‘ tlt tyl A%

f 13
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flow of current to that part of the talking
cireutt allotted to the called sub-station, to-
gether with aa energizing circuit for said
fifth relav, salc energizing cireuil controlled
]me of said line- wlah. -

. Ina tﬁlvl hone system. the combination

nf a temporar Iv established talking eireuit

1]]{*:.| st ly-
ench

extending hetveen calling and
soerihers :‘~.1|1:~-.-1.mnna 3 (mnlvnwl' in
side of sare’

tallkiing and s vitching current, subsen hor-

'(‘l‘)]’ltHJHl'tl aut nnatie amt(hmfr 1111(]111101\!

tmmmmnhf rctained 1n I}{}*-ILIU]I to niain-
tain the circut for talking purposes, said
switching macamnery ;}Lmnlwl with o padr
of hne- 1*01&1& sontrollable omly by the eall-
ing subseriber. the two windings of which
(l()llhtltlilﬂ the only resistance for bridging
the cource of current neross the t d“*-.l[]”' ClL-
cuit at the calling stde of saiel condensers,

auxilinry cirenits contirolled by said wl.:ws,
another pair «f relavs controllable by the
. sibseriler, the windings of
constitute the only
the source of carrent across the talkime cir-
cuit at the en led side of said uulalm}amm
auxiliary eirevits controlled Ly sad last-
mentioned pair of relavs. and o ifth velay
by which the ¢alling subseriber controls the
fow of curren; to that part of the talking
cireult allotted to the o IIM stth-station, one
of suid sccon:l pair of relays provided w ith
means for contreliing the {low of talking
current to the e/ ling subseriber’s sub- station,
7. [n o telep rone systein, the combimation
of a temporarily exlal ];- hed talking eireuit
extending betyveen eallineg aud called sub-
serthers’ F—.!IIJE‘:ILIUH‘“. a condenser i
side of satd efreail, a contralized source of
talking and w*xt{];zmr crarreind, stbscerier-
coutrolled wntomatie switching achinery
tenporarily retained -ip position to main-
fwin the civewit for it[}amﬂ* PUIPOSeS, ml
switching macimery ;Hmuiml with 1)111'
of line-rel. ayvs controllable oniy by the endl-
Ing sil beeriber. the two windines of whieh
constitute the only resistance for
the souree of ¢ wnt ACTOSS the t l”alllﬂ' Clr-
cnit at the eal ing side of said {‘(iIH[t‘IIH{*IH,
cuxilinry crrends Tontrolled by saad relays,

seitnte the onl
sonree r:f e nt o aeross the ldllmw tllu;nlt

called <nde ot sanld t:'-:mfl{inw:&.. N -
1|]¢.1] V {'lI{"IlI[" [!UH»I'(J'”{‘I] ‘-nlllfl llh( ~ Py -
tioned palr of 1{|M~w,-¢:ml a dilTerentially-

the tatking ciri vl allotted to the eallod sulby-
station, one of said second |:.urni relavs pro-

clrenit, o centralized sonrce of

which
resistance for brideme

cach

lrl*ltliflll""
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woutid relay by ulm h the ealling subseribe |".~
“controls the ﬂ-: w of current (o that part of

vided with means for controtling the flow of
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tain the circuit for talking

‘talking
“sub-station. -

8. In a telephone system, the combination
of a temporarily established’ talking circuit
extending between calling and cal ed sub-
seribers’ sub-stations, a condenser in each
oide of said circuit, a centralized source of
talking and switching current, subscriber-
controlled automatic swi'ching machimery
temporarily retained in position to main.
purposes, sald
switching machinery provided with a pair
of line-relays controllable only by the call-
ing subscriber, the two windings of which
constitute the only resistance for bridging the
conrce of current across the talking circuit at
the calling side of said condensers, auxiliary
cireuits controlled by said relays, another
pair of relays controllable by the called sub-
seriber, the windings of which constitute the
only resistance for bridging the source of
current across the talking cireuit at the

“called side of sald condensers, auxiliary cir-

cuits controlled by said last-inentloned patr
of relays, and a fifth relay by which the
calling subscriber controls the flow of cur-
rent to thut part of the talking ciremt
“lotted to the called sub-station, saidl fifth
relay having two windings adapted to neu-
tralize each other when energized in par-
allel, one of said second pair of relays pro-
vided with means for controlling the flow of
current to the calling subscriber’s

9. In a telephone system, the combination
of a temporarily established talking circuit
extending between calling and called sub-

scribers’ sub-stations, a condenser in each

side of said circuit, a centralized source of
talking and switching current, subscriber-
controlled automatic switching machinery
temporarily retained in position
the circuit for talking purposes, said switch-
ing machinery provided with a pair of line-
relays controilable only by the calling sub-
scriber, the two windings of which consti-
tute the only resistance for bridging the
source of current across the talking circuit

at the calling side of said condensers, aux-

iliary circuits controlled by said relays, an-

other pair of relays controllable by the called
subscriber, the windings of which constitute

“the only resistance for bridging the source of

current across the talking circuit at the

called side of said condensers, auxiliary cir-
. pair
relay by which the call- .

cuits controlled by said last-mention
of relays, and a fifth
ing subscriber controls the flow of current to
that part of the talking circuit
the called sub-station, one of said last-men-
tioned pair of relays provided .with means
for shifting or transposing
one of the line-rclays from one pole of said
source of current to the other. -

10. In a telephone system, the combina-
tion of a pair of line-relays, a third relay,

"

release mechanism, a trunk-release-circuit

to maintain  circuit for energizing

‘tion of said talking circuit, a

allotted to

the winding of

1,223,506

conjointly controlled by said three relays, a
differentinl-relay, an energizing circuit for
said third relay, controlled by said differen-
tial-relay, and a local energizing circuit for
said differential-relay.

11. In a telephone system, the combination
of u pair of line-relays, a third relay, release
mechanisn,
jointly controlled Ly said thvee relays, a dif-
ferential-relay, aun energizing circuit for sald
third relay, controlled by suid differential-
relay, and a local energizing circuit for said
differential-relay, controlled by one of said
line-relays.

19. In a telephone system, the combina-
tion of a pair of line-relays, a third relay,
relense mechanism, . a trunk-release-circuit
conjointly controlled by said three relays, a
differential-relay, an energizing cireult for
said third relay, controlled by said differen-
tial-relay. and an energizing circnit for said
differential-relav, contrelled by one of sald
line-relays. |

1. In a telephone system, the combina-

tion of a talking cireult. a connector pro-

vided with a release mechanism, a release-
nrgnet, a release-velay, an energizing cir-
cuit for said.release-reiay, including a por-
tion of said talking cireuit, a differential-re-
lay controlling said energizing circuit, and a
loeal eircuit for energizing said differential-
relay.

14, In a

tion of n talking circuit, a connector pro-

“vided with a reledse mechanism, a réelease-
an energizing circuit

magnet, a reledse-relay,
for said release-relay, including a portion of
said talking circuit, a differential-relay con-
trolling said energizing circumit, and a local
said differential-relay,

. trunk - release - circait  con.
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telepho-ne system, the combina-
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105

together with s line-relay controlling said .

local circuit. |
15. In a telephone system, the combina-

tion of a talking circuit, a connector pro-

vided with a release mechanism, a release-
magnet, a release-relay, an energizing cir-
cuit for said release-relay, including a por-
differential-
relay controlling said energizing circuit, and
a local circuit %or energizing said differen-
tinl-relay, together with a line-relay con-
trolling

110

o

said local circuit, and a trunk-re-

lease-civcuit controlled . by said line-relay

and release-relay.

16. In o telephone system, the combina-
tion of a trunk-release-circuit, line and re-
sald cir-

Jease relays conjointly controllin
cuit, a line-circmit for energizing the release-

relay, an additional relay for controlling

said line-circuit, and a local circuit for ener-
gizing said additional relay. |
17. In a telephone system, the combina-
tion of a talking circuit, a_ connector pro-
vided with a pair of line-relays, a differen-
tial-relay, parallel local cirenits for the

1120 -
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tion of a talking circuit, a connector pro-
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said release-reluy.
20, liv'a telephone system, tlie cmulnm-

vided with-a release mwlmmqm,-a release-
. magnet, a release-relay, in energizing cir-

s eult: fm' said release- wla},
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| talking cirenit;. a connector -pro-
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vided w ith 2.
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of =nnd talkingler. cutit, said connector being .

Calso prov ided with a hugy " release cucmt, -

sail dilferential-relay, con-
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24 I telepl one wstvm, the ‘combina-
trnn of a talking circuit, o connector pro- -
pati of line-relavs, a differen- -

tinl-relay, pumlll local cirvenits: for . the
mmluwa of sail diffeventinl-velay,
trolled b\ wud 1: 10-1 'el.uh. closed whm the

el dlﬁerentml wLw sald connector hemn‘

._alhn provided with huav release vnu:rt
‘normally open ard nm*m..:llv cloged sw Lt('ha

points - said busy veléase cirentt, and clee-
tro-magnets  for  operating  said - switch-
points “and
said busy release civeuit, .
25, In a telepl ene wsystem, the combina-
tion of =« tatking cirenity a -connector pro-
vided with o pate
L1l - wlm, ]mmll 3
windings " of s d
(redled by s=aibd line-relavs, closed: when the

loea] circiits for the

Tatter-nre -energized, a ¢ircuit controlled by -

el differential-r "'|‘1_V ncluding a pmtmn of

~id tadking eiveu tosaid connector being also
-l:mw]v{l with busy velease. cireuit, nor-

el nmnml!v closed w'li;(,h-

mally open:

' nmnu i antd husae rolense cirenit, and ‘¢lec-
Sald switch-.

for oper: ating -
POt Tand ther by Lon]()mﬂy controllmg

said busy relense urmlt

are-energizad, a mcmt mntmllml by «

of lind- mhwm a cifferén-

CUH-— o

I

therehy mmmnt]v cr:-utmllmg,

‘i fferential-relay, con- -

26, Tii a teleplwone -system, " the combmau :

tion of a battery having one pnle arounded,”

1 connector pro cided w1th A cllifu'entml—--

relay hmmgme hoof its wm{lmgs perma-
nently

connegfer  with the “non-grounded
pole of said hattery, ineans for mmnectlng
9111111111:. of said mdlngs with
r, Jand. a.

97 T tvlmmmwHutem tha combmn,-
Lion of & battery having one pole grmmded

Canntemiatie =w teh |mmtlt~ﬂ with a doen-

living Loth of  its wmd
connected with the nonés
aid U hattery, line- 1'e.lav9

hlo-wownd relay

“umm]ml pole of

'-j!nr cornecting fw other -ter mmﬂs of " the
“saidk windings' with the other pole. of -the
Bndtervoand -..mlvlimu means wntrollod bY
'-H.lltl l'Llfl‘.’. | B '

98, In a teléprone: H‘s*-.tt‘ill. the cmnhmﬂ-

“tion of atempors vily {“atdl}h*-.h{‘(] talking eir-

e, mlt‘*mlmw lvtwmu l]lll’tﬂ‘ and called
siibgeribers” bnlw atioiis, . cnndvnum* in each .

.lllunw zmd -’4.11*(']111]“‘ (*mrvut sllbscl*lber

controllad. antonatic: smtvhmg machinery
tempmanly reta m,d 1  posi tmn to mmntmn

[ral
- f‘:}
i

13
ald rh{fuen-  - |

120

sidé ot snid eive vit.. o ventralized. source of -
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the circuit for talking purposes, suid switch-
ing machinery provided with a pair of hine-
relzys controllable only by the calling sub-
scriber, the two windings of which con-
stitute the only resistance for bridging the
sonree of current across the talking cirenit

‘at the calling side of said condensers, auxil-

lary circuits controlled by said relays,
means controlled by said auxiliary circuits
having vertical motion to select a group and
rotary motion to connect with the desired
Jine 1n the selected group,
relavs vontrellable by the called subscriber,
(e windings of which constitnte the only
resistanes for bridging the source of enrrent
aeress the talking cirenit at the ealled side
of wiid condensers, auxiliary cireuits con-
trolled by snad Jast-mentioned par of relays,
and a Gl relay by which the calling sub-
scriher vontrols the flow of curvent to that
part of the tallking circuit allotted to the
calted sobstation.

20, In w telephone system, the combina-
tion i o temporarily established  talking
civewit extending hetween caliing and cadled
chseribors sibstations, a condenser in each
e of said cirenit, a centralized source of
talkive and switching enrvent. subscriber-
controlled antomatic switching machinery
temporsrily retained in position to main.
tain the cirenit for tatking purposes, said
switehine mashinery provided with a pair
of line-relavs condrollible only by the call-
ing cabscriber, the two windings of which
conctitnte the only resistance for bridging
the source of current across the talking eircint
at the calling side of said condensers, anxl-
iary  circuits controlled by said  relays,
means controlled by said auxiliary circuids
having vertical motion to select a group and
rotary motion to connect with the desired

" line in the selected group, another pair of

20

66

80

el

relavs controlluble by the called subscriber,
the windings of which constitute the only
vesistance for bridging the source of current
aeross the talking circuit at the called side
of said condensers, auxiliary circuits con-
trotlerd by said last-mentioned pair of relays,
and a iferentinlly<wound relay by which
the calling subscriber controls the flow of
current to that part of the talking circmt
allotted to the called substation. -

- 80, In a telephone system, the combina-
tion of a temporarily established - falking
circuit extending between calling And- called
subscribers’ substations, a condenser in each
side of eaid circuit, a centralized source of
talking and switching current, subscriber-
controlled wutomatic switching machinery
temporarily retained in position to main-
tain the circuit for talking purposes, said
awitching machinery provided with a pair
of line-relays controllable only by the call-
ing subscriber, the two. windings of ‘which
constitife the only resistance for bridging

another pair of

1,228,506

the source. of current across the talking cirv-
cuit ot tlie calling. side of said cendensers,
auxiliary circnits controlled by said reluys.
means controlled by said auxiliary cirevits
having vertical motion to select a group and
rotary motioy to connect with the desired
line in the selected group, another pair of
relays controllible by the called subscriber,
th - windings of which constitute the only
resistance for bridging the sonrce of current
across the talking cirewit at the called side
of said condensers, auxiliary civeints con-
trolled by said last-mentioned pair of relays,
and & fifth relay by which the calling snb-
scriber controls the flow of current to that
part of the talking cirenit allotted to the
called substation, said fifth relay having two
windings adapted to neutrilize each other
when energized in parallel.

31. In a telephone systemy, the combina-
tion of u temporarily established tadking
cirenit extending hetween calling and called

. subscribers’ suhstations, a condencer 1 vach

side of said cirenit, a centralized sonrce of
tallking and switching enrrent, subscriber-
controlled auntématic switching machinery
temporarily retained in position to main;
tain the civenit for lalking purposes, said
switching machinery provided with u paw
of line-relavs controllable only by the calling
subscriber, the two windings of which con-
stitute the only resistance for hridging the
somree of current seross the tallking circuit
at the eallinge side of sand condensers, auxil-
iy cireuite eontrollable by said relays
means controlled by said anxiliary cirenits
having vertical motion to select a group .and
rotary motion to connect with: the desived
line in the scelected ‘gronp, another pair of
relava controllable by the called snbseriber,
the windings of whleh constitute the only
resistanee for hridging the souree of enrrent
acrass the taling cirenit vl the ealled side
of <aid condensers, auxibiary cireuits con-
trolled by said last-mentioned pair of relays,
and a fifth relay by wbich the calling sub-
seriber controls the flow of current to that
part of the talking circnit allotted to the
called substation, together with a trunk-
release-cirenit conjointly controlled by said
line-relays' and one of said second pair .of
relays. |

- 39. In a telephone system, the combina-

tion of a temporarily cstablished talking
circuit extending between calling and called
subscribers’ substations, a condenser in ench
side of said circuit, a centralized source of
tulking and switching current, subscriber-
controlled . automatic switching machinery
temporarily retnined in position to maintain
the circuit for talking purposes, said switch-
ing machinery provided with-s pair of line
relays controllable only by the calling sub-
scriber, the two windings of which:consti-
tute the only resistance for bridging the

M

"
{3

£

el

17C

10>

110

110

120

125

130




1,223,506

sotirce of curvent across the talking cireuit
at-the ealling side of said condensers, aux-
iliary eireuits controlled by said  relays,

means -controlled by said anxiliary cirauts
¢+ having vertical motion to select a group and
rotary motion to connect with the desired:

" Jine in the selected group, another pair of
- relays controllable by the called subscriber,
thie windings of whieh congtitute the only

1a resistance Tor bridging the source of. current
across the talliing cireuit at the called side

of suid condensers, auxiliary circuits con-

. trolled - by said last-mentioned pair of ve-

fnys, and « fifth reluy by which the calling

15 subsgeriber controls the flow of current to

L giang

20 relays. . _
38. In a telephone system, the combina-

o5 side of said circuit, n centralized source of.

Py
k
ot

that part of the talking circuit altotted "to
the called subgtation, together with an encr-
cirenit for said fifth relay, said ener-

oizing cireuit controlled by one of sald hine-

tion of a temporarily established talking cir-

semit extending between calling and called

subscribers’ substations, a condenser m ¢ach

talking and -switching  current. subscriber-
controlled  automatic. switching machinery
temporarily retained in position to numntam

“the civenit. for talking purposes, sald switeli-

30

ing machinery provided with 2 pair of line-
relays controllable only by the calling sub-

scriber, the two windings of which constitute
the only resistance for bridging the:source

b |
LI

35

of current across the talking eircuit at the
calling side of said condensers, auxiliavy
civcuits controlled by said relays, means
controlled Ly said auxiliary cireuits having

vertieal motion to select a group and rotary

310

o

48

4

motion to connect with the desired line in
the selected group, another pair of relays
controllable by the called subseriber, the
windings of which constitute the only resist-

anee for bridging ‘the source of current

across the talking circuit at the called side
of said -condenscrs, auxiliary circuits con-
trolled by said last-mentioned pair of relays,
and a fifth relay by which the calling sub-

~geriber: controls the flow of current to that

r ]
v, !

part of the falking circuit. allotted -to’ the

lled substation, one of said second pair of
relays provided with meins for controlling

" the flow. of talking current to the calling

b

"
n

--subscriber’s substation, | - B
tem,..the combina-

[

1

L

mF‘ \chl % |
~ relays ‘controllable only by the cnlling sub-

L 1 -
*

- 34, In.a telephone sys
tion - of a temporarily established talking
circuit éxtending between calling and called
subscribers’ substations, a condenser 1n each

side of said circuit,"a centralized source of
talking ‘and switching current, subscriber-
controled . automatic switching machinery .
. temporarily retained in position to maintain

the cireuit, for talking purposes, sdid switch-
machinery provided with . pair of line-

L]

65 scriber, the two windings of which consti-

~for.controlling the flow of talking current

- eirenit for talking purposes, said switching

- AT
tute the only resistance for bridging the
source of current across the talking circmit . ..
at the ealling side of said condensers; aux-:
liary civenits controlled by said relays,
means controlled hy said auxiliary circults
having vertical motion to select a group and
rotary motion to connect with the desired
line m the selected group,.another pair of
relavs controll: ble by the called subseriber,

70

‘the windings ot which constitute the only re- ;5

sistance for br dging the source of current:
across the talkng carcuit at the called side
of ‘suid condersers, auxiliary circuits con-
trolled by said ast-mentioned pawr of relays,
and o differenfially-wound relay by which
the calling sulseriber controls the flow of
current’ to that part of the talking ecircut
allotted to the :alled substation, one of said
second pair of relavs provided with means

80

. ' " # ™ 85
to the calling saibseriber’s substation.
35, In o telep hone system. the combination

of a tempovart ¥ established talking cireuit

extending betv cen calling and. called - sub-
seribers’ substa ions, » condenser in each side
of said cireuit, n centralized souvee of talk-
e and swit.ling cnvent, subseriber-con-
trolied automa i¢ switching machinery tem-
porarily retained in position to maintain the

90

. 1702 : h oD
machinery pro sided with a pawr of hne-re-

Javs controllalle only by the ‘calling sub-

seriber. the twe windings of which constitute

Cthe only resistimee for bridging the source

i

of current across the tallking circuit at the 3190

ealling gide of naid condensers, auxiliary eir-

cuity controlled Ly said relays, means con-

trolled Ly sail auxiliary cirenits having -
vertical motior to select a group and rotary
motion to connect with the desived line 1n
the seldcted group, another pamr of relays
controllable b s the called subscriber, the
windings of v hich constitute the only re-
sistance for bridging the source of current |
across the talking cireuit at the called side of 116
snid condenser:, auxiliary cireuits controlled
bv said Iast-mintioned pair of relays, and a
fifth relay by which the calling subscribexr -

10H

- eoiitrols the flow of current to that part of -

the talking cir it allotted to the called sub- 115

‘station, said' f fth relay having two wind-

ings adapted 1o neutralize ench other when
energized in p: rallel, one of said second pair.

of yelavs provided with means for control-

ling the flow. (£ talking.current to the call- 120
ing subscriber s substation. | |
7 86. In a tele shone system, the combination
of a temporar ly. established talking circuit

‘extending bet veen calling and called sub-

seribers’ subst: fions, o, condensér in each side 125
of said eireuit, a centralized source of tallk-

ing and switching current, subsgcriber-con- |
trolled automs: tic switching machinery tem-

. porarily retair ed in position tomaintuin the
eireuit forr taling purposes, said switching 139
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machinery provided with a pair of line-re-
lavs controllable only by the calling sub-
seriber, the two windings of which consti-
tute the only 1 't“-:lHLlIl{L for brndging the
source of current deross the .1I|mur areuit
at the calling side of said condensers, auxil-
iary circuits controlled by said relays, means
controlled by said auxiliary circuits having
virtical motion to select a group and rotary
motion to connect with the desired line 1m
the selected group, another pamr of relays
controllable Ly the ealled subscriber, the
windings of which constitute the 01113 re-
sist:ince fur Lridgimg the source of cuwrrent
across the tall ng Ceirenit al the called side of
said condensers, .unllml v circuits controlled
by said last-mentioned puir of relays, and
a. ifth relay by which the calhing stbscriber
controis the flow of current to that part of
the talking civeuit allotted to the called sub-
station, one of said last-mentioned puair of
relays provided with means for shifting or
transposing the winding of one of the Line-
relays from one pole of said source of cur-
rent to the other.

37. In a telephone system, the combina-
tion of a temporarily cstablished talking
circuit extending between calling and called
subscribers’ bllbbtdtlﬂlh a condenser in each
side of smid curewt, centralized souvce of
tallkking and switching current, subscriber-
controfled automutic bmi_{,hmg machinery
temporarily ret:uaned in position to maintain
the circuit for talking purposes, said switch-
ing macbinery prov ided with a pair of line-

u]avs controllable only by the calling sub-
b{'llb{,r the two windings of which consti-

source of current across the talking cireuit

at the calling side of said condensers, aux-
iliary circuits controlled by said relays,

means cuntrolied by said auxiiiary cirenits
having vertical motion to select-a group and
rotary motion to connect with the desired
line in the selected group, another pair of
relays controllable by the called subscriber,

‘the windings ‘of which constitute the only

resistance for bridging (he source of cur-
rent across the talking circuit at the called
side of said condensers, auxiliary cireuits
controlled by said last-mentioned pan of
relays, and a fifth relay by which the calling
subscriber controls the flow of current to
that part of the tallang cirewmt allotted to
the called substation, botl pairs of relays
energized and provided with srmatures
which remain attracted during conversation.

38. In a telephone system, the combina-
tion of a temporarily established talking
civeuit extending between calling and called
subscribers’ substations, a condenser in ehch
side of said circuit, u centralized source of
talking and svfchhmfr currvent, subseriber-
controlled automuatic sxvlt(hmg machinery

63 temporarily retained in pomtmn to maintain

1,223,506

the cireuit for talking parposes, said switch-
ing machmery provided with a paire of he-
u:lwa controllable only by the ealling sulb-
sortber, the two windings of which | consti-
titte the only vesistance for Lridging the
~otiree of current across the tulLln" cirenit
at the calling side of sand tUIll]L]l'-:le,
avixtlary cirenits eontrolled by said relays,
means controlled Ly said auxihary cirenils
[iaving vertical molion to select a group and
rotary mwotion to connect with the dJdesived
lime e ihe selected group, another patv of
relays controllable by the ealled subseriver,
Lhe windhings of whiceh constitute the only re-
sistanee Tor heideing the
neross the talking circuit at the ealled side
of sad condensers, auxiliary cirenits con-
trolled by smd Last-mentioned ]m'u of relays,
and o differentially-wound relay by which
the calling subscriber controls the flow of
current to that part of thre talking coraint
allotted to the ealled substation, botl PaIEs

ol relays energizat and prov ided with ari-

tures which ramam attracted during conver-
sition.

39. In a telephone systein, the combination
of a teporarcily established talking circuit
extending between calling and called suby.
scribers’ substations, a condenser in each side
of said civenit, a centralized source of talk-
iug and switching current, subseriber-con-
trolled automatic switching machinery teni-
porarily retained in lmhitlon Ao mam tain the
circuit for talking purposes, sand switching
machinery plmldud with a panr of hne-
rehays contrellable only by the calling suly-
scriber, the two windings of -which consti-
tute the only resistance for bridgemg the
souree of current across the Ln]Lm*r CHCHTE
at the calbng side of  saad anlmm't%
auxiliary cireults controlled by smid relays,

means controlled by satd anxiliary clreurts

having vertical motion te select a group and
mtu\, motion to conneet with the destred
hne 1 the selected group, another |>.m of
relays controllable by the called subwscriber,
the mndmtrs of which constitnte the anldy re-
slstance fm* brrdemg the source of ¢ nrent
across the L‘l“(}llﬂ' cirenit at the eilled side
of s condvnwlm auxttary munh CON-
trolled by said last-mentioned pair of relays,
and a fifth relay by whiceh the ealling <ul)-
seriher
part of the talking circuit: allotted to the
called substation, 5:1111 fifth relay huving two

windings ;nl..qm-d to neutralize cach other

when energized in paraliel, hoth pairs of re-

lavs ener ﬂ'uml and provided with armatures

which remain attracted during cenversation.

40. In a telephone system, the combimation
of a temporarily established talking carenit
extending between calling and ealled sub-
scribers’ snbstations, a condenser in each side
of said cirentt, a centrabzed source of talk-
ing and switching current, subscriber-con-

source of current

comtrols the flow of current tn thint
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trolled automatic switching machinery tem-
porarily retained in position to maintain the
circiit for talking purposes, said swit¢hing
machinery provided with a pair of line-

relays controllable only by the calling sub-

scriber, the two windings of which consti-

tute the only resistance for bridging the
“source of current across theé talking circuit
‘side of said condensérs,

at the calling > 0 CO
auxiliary cireurts controlled by said relays,

means controlled- by said auxiiary cireuits
having vertical motion to select a group and-

rotary motion to connect with the desired
line-in the selected group, another pail of
relays controllable by the called subscriber,

the windings of which .constitute the only
resistance for bridging the source of curvent.

across the talking circuit at the called side

of said condensers, auxiliary civéuits con- -

trolled Ly said last-thentioned pair of relays,

“and a fifth relay by which the calling sub-
soriber controls the flow of current to that

part of the talking circuit allotted to the

called substation, tegether with a trunk-
relense-cirouit conjointly controlled by said
'~ line-relays and one of said second pair of

relays, both pairs of relays energized and
provided with armatures which renmiain at-
tracted during conversation. S
11, Tn a telephone system, the combina-
tion of . temporarily established talking
cireuit oxtending between calling and called

subscribers’ substations, a condenser in eacl

side of said cirveuit, a centralizéd source of

talking ‘and switching current, subscriber-

controlled automatic switching machinery
temporarily retained in position to maintain

the cireuit for talking purposes, sald switch-

ing machinery provided with a pair of line-
relaye controllable only by the calling sub-
seriber, the two windings of which consti-
tute the only resistance for bridging the

- gource of current across the talking eircuit

T

- 60

ergizing, cirenit for said 7, 80
. ergizing. circuit controlled by one of- said

line-relays,. both .pairs of -relays energized
‘and provided with armatures w hich. remain

at the calling side of said condensers, auxil-

jary circuits controlled by said relays, means
controlled by said auxiliary circults having

vertical motion-to select a group and rotary

motidn to connect with the desired-line 1n
the selected group, another pair of ‘relays
controllable’ by the called subscriber, the

“windingsvof “which constitute the only re--
‘sistance for-bridging the source of ‘current:
across the talking ‘circnit at the called side

of said condensers, auxiliary circuits con-

‘trolled . by said last-mentioned panr of re-
lays, and a fifth relay by which the calling’
- su%sﬂri}jer_controls- tho' fiow of current to
that. part of the talking cireuit allotted to

the ealled  substation, td%ethgr with in en-

attracted during conversation.

42, {In 2 telephone system, the combina-

LW

ifth relay, said-en-

. 19

“tion of a t§:1111301"=&1.1' ly established t-.ﬂ..l’ii“g

civeuit extending between calling and called

subseribers’ substaticns, a céndenser in each
side of said eircuit, a centralized source of

talking. and switchiig current, subscriber-

controlled automati: switching nachinery
temporarily retained in position to maintaln

70

the circuit for tulkin z purposes, said switch-

ing machinery proviled with a pair of line-
relays controllable cnly by the calling sub-
scriber, the €wo wirdings of which consti-
tute. the only resisiance for bridgmg . the
source of current across the tnlking cireuit

at the calling side o; suid coudensers, auxil-

lary circuits controllad by said relavs, means
controlled by said a wxihiary cireuits having

vertical motion to sclect a group and rotavy

motion to connect 1ith the desived line in
the selected group, another paiv of. relays
controllable by - the called subscriber, the
windings of which constitute the only re-
sistance for bridgingr the source of current

across the talking creuit at the called side

80

85

of said condensers, auxiliary circuits con-

trolled by said last-rientioned pair of relays,
and a. ifth relay by. .which the calling sub-

90

seriber controls the flow of .current to that

part of- the talking cirecuit allotted to the

“called substation, or e of said second pair of

relays provided wit 1 means for controlling
the flow of talking currvent to the calling

subseriber’s substation, both patvs of relays

energized - and provided with armatures

9b.

which remain aftricted during conversa- .

tion. EERE
- 43, In a telephore |
tion of a tempora:ily established talking

circuit extending bebween calling and culleﬁ,

subseribers’ substationg, a”condenser. 1n each

side of said circuit a centralized source of

talkking and switching. current,- subseriber-
controlled automat ¢ switching machinery
temporarily retaine L in position to. maintain
the circuit for talkiarg purposes, suid switel-

ing machinery provided with a pair of line-
relays controllable only by the: ealling sub-.
‘scriber; the two wiadings of ;which consti- .

tute the- only resi:tance for; bridging the

source of current atross the talking ‘circuit
at the calling side « I said condensers, auxil--
dary cireiiits contro led by said relays,menns =
controlled by said raxiliary cireuits having

vertical motion to ¢alect a group and rotucy

‘motion to connect with the desired -hne in
the ‘selected “group. another pair. of relays

cqﬁtrp}lalﬂ.e b\,r th: called -subiseriber, the
windingsof which constitute the only resist-

1

"m

¢ system, the combina-
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ance for bridging the. source.of current
across the talling :ircuit.-at the called side.
of said condensers auxilinry cireuitscon-
trolled’ by snid’ last-mentioned ‘pair of re- "
“lays, and a differ ntizlly-wound relay by .
‘whigch- the "calling ~subscriber controls the
flow of cirrent to- that part. of the talking. -~
circuit allotted to.ihe called substation, one’
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of said second pair of relays provided with
means for controlling the flow of talking
current to the' calling subscriber’s subisti-
tion, both pairs of relays energized and pro-
vided with aruaturves which vemain at-
tracted during conversalion. o
14 In a telephone system, the combiuation
of a temporarily established talking cireult
extending between ealling and called sub-
ceribers’ substations., a condenser in each side
of said eircuit, a centralized source of talk-
ing and switching ctrrent, subscriber-con-

-

trolled automatic switching maclinery tem-

porarily retained in position to mainthain the

Bl I

cirenit for talking purposes, suid switching
machinery provided with a pair of hne-re-
lavs controllable only by the calling sub-
seriber. the two windings of which consti-
tnte the only resistance for bridgwg the
cource of current neross the talking ciremt at
the calling side of sald condenscers, auxilinry
civeuits controlled by samid relaysg, means con-
trolled by said auxiliary cirents having ver-
tical motion to select o group and rotary mo-
tion to connect with the desired line in the
selected cvoup, another pair of relays con-
trollable Ly the ealled subseriber, thre wined-
ines of which constitute the only resistance
for briduing the source of current ncvoss
the tatking civenit at the colled side of said
conilen=ers, anxiliary circuwits controlled by
cid last-mentioned pair of relays. and a
fifth relay by which the ealling subscrier
contrals ile How of current to that part of
the talking eireuit allotted to the called sub-
station. said fifth relay having two windings
acdapted to nentralize encl olher when cner-
oized in parallel, one of satd goecond pair of
relavs provided with means for comtrelling
the Blow of talking current to the calling sub-
seriber’s stbstation, both pairs of relays eu-
crgized and provided with armatures which
remain attracted during conversation,

15. Ina telephone gystem, the combination
of a temporanly established talking circuit
extending between ealling and called suh-
seribiors’ substations. a condenser in each side

P

of suid cirenit, a centralized souvee of tallk-

g and switching current, subscriber-con-
trolled automatic switching machmery tem-
porarily retained in position to maintain the
cirenit Tor talking purposes, said switehing
machinery provided with a pair of Iine-re-
lavs controllable only by the calling sub-
ceriber. the two windings of which consti-
tute the only resistunce for bridging the
sonree of current across the talking civeut
at the calling side of said condensers, auxil-
jary cirenits controlled by said velays, means
controtled by said ausihary circnits having
vertienl motion to select a group and rotary
motion to counect with the desired line in the
selected eroup, another puir of relays con-
trollable by the ealled subscriber, the wind-
ings of which constitute the only resistance

L ]
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for bridging the source of current across the
alking circuit nt the called side of sald con-
densers, auxiliary cirewits controlled by said
last-mentioned pair of reloys, and a fitth re-
lay by which the calling subscriber controls
the flow of current to that part of the talk-
ine civenit allotted to the called substation,
one of said last-mentioned pair of relays pro-
vided with means for shifting or transpasing
the winding of one of the line-velays from
one pole of sanid source of current to the
other, both pairs of relays energized and
provided with armatures which remain at-
tracted during conversation. |
46. In a telephone system; the combination
of a temporarily established talking areutit
extending Letween calling and called sub-
seribers’ substatiens, au inductive connection
in cach side of said circuit, a centralized
source of talking and switching current, sub-
seriber-contralled automatic switching ma-
chinery tempornrily retained in position to
maintain the cireuit for talking purposes,
said) switching machinery provided with a
pair of line-relays controlluble only by the
calling subscriber, the two windings of
whicli constitute ihe only resistance for
bridging the source of cmrrent across the
tallking cirenit at the calling side of said 1n-
ductive connections, auxiliary circtuts con-
trolled Ly said relays, means controlled by
«aid auxiliary circuits having vertieal mo-
Lion to select a group and rotary motion to
conrect with the desived line in the selected
oroup. another pair of relays controllable by
ihe cadled subscriber, the windings of which
constitute the only resistance for bridging
the source of current across the talking eir-
cit at the ealled side of said imnducetive con-
nections, auxilinry cirenits controlled by said
last-lwentioned puir of relays, and a fifth re-
ey By which the ealling subscriber controls
the flow of curvent {o that part of the talk-
ine civenit allotted to the ealled substation.

17. To a telephone system, the combina- .

tion of a temporarily established talking cir-
enit extending between calling and “ealled
subseribers’ substations, an inductive con-
nection in eixch side of said circult, a cen-
tralized source of talking and switching cur-
rent, sibiseriber-controlled automatie switch-
ing machinery temporarily retained in -posi-
tion to maintain the civcuit for tallking pur-
poses, said switching machinery provided
with a pair of linerelays controllable only
by the calling snbscriber, the two windings
of which constitute the only resistance for
heideing the source of current across the
(alking civenit at the calling side of said in-
duetive connections, auxiliary arcuts con-
trolled by said relays, means controlled by
said auxiliary cirenits having vertical mo-
tion to sclect a group and rotary motion. to
connect with the desired line in the selected
agroup, another nair of relays controllable
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by the culled subscriber, the windings of
which constitute the only resistunce for
bridging the source of current across the
tallking cireuit at the called side of snid 1n-

5 dnctive connections, auxiliary circuits con--

“trolled by said last-mentioned pair of re-
lays, nnrf a differentially-wound relay by
which the. calling subscriber controls the
{low of current to that part of the talking

16 circuit allotted to the called substation. |
48..In a telephone system, the cotsbina-

tion of a temporarily ectablished talking

civcuit extending hetween calling and called
subseribers’ substations, an inductive connec-.

1t tion in each side of said circnit, a centralized
source .of talking and switching - current,
subscriber-controlled autematic switching
machinery temporarily retained in position

to maintain the circuit for talking purposes,

29 said switching machinery provided with a
~ pair of line-relays controllable only by the
calling subscriber, the. two windings of
which constitute the only resistance for
bridging the source of current across the

25 talking circuit at the calling side of said 11-

. ductive connections, auxiliary circuits con-
trolled by -said relays, means controlled by

said auxiliary civcuits having vertical mo-.

~ tion to select a group and rotary motion to
30 connect with the.desired line in the selected
group, another pair of relays controllable
by the. called subscriber, the windings of
‘which constitute the only resistance for
bridging the source of current across the

35 the talling circuit at the called side of said

indunetive connections, auxiliary circuits con-
trolled by said last-mentioned pair of re-
lays, and a fifth relay by which the calling
subscriber controls the flow of current to
40+ that part of the talking circuit allotted to
“the called substation, said fifth relay havinﬁ
two windings adapted to neutralize eac
other when energized in parallel.
.49, In u telephone system, the combina-
b tion of a temporarily established t_ulkinﬁ
‘cireunit extending between calling and calle

subseribers’ substations, an inductive con-

nection in each side of said circuit, a cen-
tralized source of.talking and switching cur-

50 rent, subscribier-controlled automatic switch-

ing machinery temporarily retained in posi-

on’ to. maintain the circuit for talking pur-

4

poses, said switching machinery provided

With a . pair of line-relays controllable only

86 Ly the calling subscriber, the two windings

of which constitite the only resistance for
Lridging
tulking circnit at the calling side of saxd n-
ductive connections,  auxiliary: circuits con-

60 trofled by said relays, means controlled by

said auxiiiary cirenits having. vertieal .mio-

tion to sclect a group and rotary niotion to-

connect with the desired line in the selected
vroup, another pair of relays controliable

66 hy the called subscriber, the windings of

!

the source:of current -across. the

Qa1

r
PR |
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which constitute the only. resistance for
bridging the sour:e of current across _the
talking circuit at the called side of said,.in-
ductive connections, auxiliary circuits con-

trolled by said last-mentioned pair of ‘re--
lays, and a fifth roJay by which the calling,
sithscriber control; the flow of -current.:to -

that part of the tal cing circuit allotted to.the
qalled substation, together with a trunk-

release-circuit conjointly controlled by said

line-relays and on: of said second pair,of
relays. | "

76

1t

_ : - | My
50, In a telephcne system, the combina-

tion of a temporarily established talking cir-
cuit extending be ween calling and called

cubscribers’ substations, an inductive eon-.
nection in each side of said crcuit, a cen--

tralized source of tplking and switching cur-
rent, subscriber-cortrolled automatic switch-
ing machinery tenporarily retained 1n ,po-

gition to maintair the civeuit for talking .
. suick svitching machinery pro-
vided with a pair »f line-relays controllable

PUEPOSCS,

only by the calling subscriber, the two wind-
ings of which con:titute the only resistance

talking civeuit at t1e calling side of said-in-
duetive connections, auxiliary circuits ¢on-

‘trolled by said relays, means controlled; by

said auxiliary circuits having vertical mo-
tion to select a group

oroup, another pzir of relays controllnble
bv the called subscriber, the windings; of

L !

whichh constitute the only resistance  for

bridging the sour:e of current across.the,
talking civeuit at the called side of said:in-
“duetive connections, auxiliary circuits con-

trolled by said last mentioned pair of relays.
and p fifth relay by which the calling sub-

y and rotary motion+to,;
connect with the dasired line in the selegted
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“for bridging the scaree of current acrogs;the -.

98

10

10

seriber controls th2 flow of current to .that., °

part of the talkir g cireuit allotted to.the
called substation, ' ogether with an energiz-
ing circuit for saic fifth relay, said energiz-

ing circuit control’ed by one of said line-re-

lays.

cuit extending be ween calling and called
subseribers’ substetions; an 1nductive con-

11

. 51, Tu a telephine systen:, th_ezt'omb,in:-.l- ,'
tion of a temporar:ly established talking cir-

11

nection in each sile of said circuit, a cen-::

tralized source of talking and switching cur-

* »

rent, subscribei-cor trolled automatic switch-

ing machinery femporarily retained in-posi-

tion to maintain tl e circuit. for talking pur-

124

poses, said switcking machinery provided.: .

with a pair of lin:-relays controllable only
bv the calling subscriber, the two windings
6f which constituie the only resistance; for

hridging the sour:e of current across;the.
talking eircuit at the ealling side of said, in-;

ductive connectiors, auxiliary circuits con-
trotledl by said. relnys, means controlled by
said-auxiliary ¢ircuits having vertical -mo-
tion to select a group and rotary metion: t
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. connect with the desired line 1n the selected

10 ‘scriber controls the flow of
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group, another pair of reluys controllable
Ly the called subscriber, the - windings ol
which constitute the only resistance for
Lridging the soirce of current across the
talking civenit at the called side of said m-
ductive councctions, anxiliary circuits con-
trolled by said lust-mentioned pair of relays,
and a fifth relay by which the calling sub-
current to that
part of the talking circut allotted to” the
called substation, one of gaid second pair of
relays provided with means for controlling
the low of talking current to the calling
subseriber’s substation.

53, In a telephone system, the combina-
tion of a temporarily established talking cie-
cuit extending between valling and ealled
subseribers” substations. an mductive con-
neetion n each side of said civemt, a cen-
tralized souree of talking and switehing eny-
rent, subiseriber-controlled suttomatic swilelr -
ing machinery temporarly retained 1n post
tion to maintain the civentt for tatking pue-
peses, sald switching mnchinery provided
with a pair of line-relays controllahle anty
by the calling subsceriber, the two windings
of which constitate the only resistance for
bridging the source of current across the
talking circuit at the ealling side of sat 1n-
ductive cennections, auxiliary civcuits con-
trolledd by said relays, means controlled by
said auxilinry civeuits having vertical mo-
tion to select a group and rotary niotion to
connect with the desired line in the selected
aproup, another pair of relays controllable by
the ealled subseriber, the windings-of which
constitute the only resistance for bridging
the source of current across the talking cir-
anit at the ealled side of said indiictive con-
neetions, nuxiliary civenits controlied by said

Tast-mentioned \mir of relays, and a differen-

45

50
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65

tially-wound relay by which the ealling sub-
seriber controls the flow of current to that
part of the talking cireuit allotted to the
called substation, one of saicd second patr of
relays provided with means for controlling
the flow of talking current to the calling
subsériber’s substation.

53. Tn a telephone system, the combination

of w temporirily established tallang cirenit
extending between calling and called sub-
seribers’ substations, an inductive connection
in each side of said cireuit, a centralized
sonree of talking and switching current, sub-
ceriber-controlled automatic switching ma-
chinery temporarily retained in position to
naintain the circuit for talking purposes,
snid switching machinery provided with a
pair of line-relays sontrollable only by the
calling suliseriber, the two windings of which
constitute the only resistance for Lridging
the source of current across the talking cir-
cuit at the ealling side of said inductive con-
nections, auxiliary eircuits controlled by said

1,223,508

relays, means controlled by said auxiliary
cirenits having vertical imotion to select a
aroup und rotary motion to connect with the
desired line in-the selected group, mnother
pair of relays controllable by the called sub-
seriber, the windings of which constitute the
only resistance for Dridging the source of
current neross the talking circuit at the

called side of said inductive connections,

auxiliaey cirenits controlled by said last-
mentioned pair of relavs, and a htth relay
by which the calling subseriber controls the
flow of current to that part of the talking
civeuit allotied to the ealled substation, saul
(it relay leo g (wo windings adapted to

IlL‘Iltl‘:l]iZi‘ l‘:lt‘l! '“t‘-’ll.‘l' “’hl'll l'”k'r:‘!.fl?:‘..‘ll ..“ln.
]Hl|~:l”1~]. otie ut :-;:1|r| Fl‘l‘{HHI P ﬂ'f l'l‘l‘:l}'ﬂ--

provided with means for contirolhing the
(low ol talking eurrent to the ealling sab-
serber’s sabatution,

54,1 a telephone system, the combination

of a temporneidy establivhed tatking elret

extemdine between calling and ealled sub-
seribers sithstations, an budoetive .connee-
G i eael side of said clventt, a centralized
sotree of talking and switehing current, sub-
serther-vonteotled automatie switching ma-
chinery tempornrily retained in posilion to
matulain the civeait for (alking pnrposes,
watd switehing maehinery provided with a
pair of lue-relays contvollable unly by thoe
calline  subseriber, the two windings of
whicl: constitute the ouly resistance for
Lridaing the source of cirrent across the
talking cirenit” at the ealling side of said
inditelive connections, anxiliacy etreuits con-
trolled Ly suid relays, means controlled by
«aidd auxiliary cirenits having vertieal mo-
tion to seleet a group and rotary motion to
conneet with the desired line in the sclected
aroup, dnother pair of relavs controllable
by the called subseriber, .the windings of
which constitute the. only resistance for

brideing the source -of ‘current across the

talking circuit at the called side of said in-
ductive connections, auxiliary cirvcuits con-
trolled by said last-mentioncd pair of re-
Invs, and a fifth relay by which the calling
subscriber controls the flow of cngrent to
that pavt of the talking cirenit allotted to

the ealled substation, one of =aid last-men-

tioned paiv of relays provided with means
for shifting or transposing the winding: of
one of the line-relays from one pole of said
source of current to the other. |

55. Tn a telephone systemn;the combination

of a temporarily established talking cireuit

oxtending Letween calling and cplled sub-
seribers’ substations, ‘an induetive counec-
tion in each side of said civeait, a ecentralized
sourco of talking and switching “current,
sithseriher - controlled automatic. switching
machinery temporarily vetained in position
to muintain the cirenit for tatking purposes,
said switching machincry provided with a
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~ bridging. the source of currvent across the:
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pait_' of _Iine-relu}rs controllable 0111}'-' By the
calling subscriber, the two windings of which

constitute the only resistance for bridging

the source of current across the talking cir-

-cuit at the calling side of sald inductive con-
nections, auXiliary circuits controlled by
sald relays, meang controlled by said auxil-
inry circuits having vertical motion to selett.

a group and rotary motion to connect with
the desired line in the sclected group, an-
other pair.of relays controllable by the called

‘subscriber, the windings of which consti-
‘tute the only resistance. for bridging the

source of current across the talking cireuit
at the called side.of said inductive connec-
tions, auxiliary circuits controlled by said

-Jast-mentioned pair of 'relays, and a fifth

relay by which the calling subscriber con-

trols the flow of current to that pait of the

talking circuit allotted to the called sub-
station, both palrs of relays energized and
provided with armatures which rémain at-
tracted during conversation.

56. In a telephone system, the combina-
tion of u temporarily established talking cir-

c¢nit . extending  between calling and called
suhseribers’ substations, an inductive con-

nection in each side of said circuit, a central-

1zed source of talking and switching current,

subscriber-controlled ‘automatic ‘switching

machinery temporarily retained in position

to.maintain the circuit for talking purposes,
snid switching machinery provided with a

.pair.of line-relays controllable only by the

calling subscriber, the two windings of
which constitute the only resistance for

- tatking circuit at the celling side of . said

10

45

inductive connections, anxiliary circuits con-

trolled by said relays, means controlled by

saidd auxtliary circuits having vertical mo-

tion to select a group and rotary motion to

connect with the desired line in the selected
group, another pair of relays controllable by
the called subscriber, the windings of which
constitute the only resistan e for bridgipg

~ the source of current across the talking cir-

5;0'

cuit at the called side of said inductive con-

nections, auxilinry -eircuits controlled b

> said last-mentioned pair of relays, end a dif-
" ferentially-wound reldy by which the call-

ing subscriber controls the flow of cyrrent

- to thint part-of the talking circuit allotted to

55

80
~meetion .in each side of said circumit, a cén-
~rent; subscribér-controlled automatic switch-

“ing machinery temporarily retalned.in po-:
‘sition to -maintain the circuit for talkng

65

the called substation, both pairs: of relays
enetgized and . provided with. : armatures
which remain attracted during conversation. :--

| 57. ITn a telephone. system, the combina-
© tion of n temporarily established talking cir- 58 1 n
one of said second pair of relays, both pairs
" of relays enérgizec and.provided with arma-
tures which remain attracted during con-
‘versation. I e,
- .59, In a telephme systemn, the conibina-
tion of a temporar ly established tallimr civ-
cuit ‘extending befween calling and called

cuit extending between calling ‘and' called
sibseribers! substations, an inductive. con-

tralized source of talking and switching cur-

armlsm d - M

20

purposes, said :witching machinery pro-
vided with a pah of line-relays controllable
only by the callin g subscriber, the two wind-
1ings of which co:istitute the only resistance
for bridging the : ource of current across the

70

tallring cireuit at the calling side of said in-

ductive connecticns, auxiliary circuits con-

trolled by said r:lays, means controlled by

sald auxiliary éicuits having vertical mo-
tion to select a g oup and rotary motion to

connect with the lestred line in the selected
group,
the called subseri er, the windings of which

another pair of relays controllable by

constitute the on.y resistance for bridging
the source of current across the talking cir-
cult at the called side of said inductive con-
nections, auxilizrr ciremits controlled by said
last-mentioned pair of relays, and a fifth re-

lay by which the calling subscriber controls

the flow of currer t to that part of the talk-

78

3G

85

ing circuit allotted to the called substatiom,

satd fifth relay h: ving two windings adapt-
ed to neutralize cach other when energized
in parallel, both pairs of relays energized.
and. provided wit armatures which remain
attracted during onversation. N

55. In a teleplone system, the combinsa-

tion of a tempo-arily established talking

cireuit extending setween calling and called
subscribers’ substuations, an inductive con-
nection 1 each s.de of said circuit, a cen-
tralized source-of falking and switching cur-

- rent, subscriber-ccntrolled antomatic switch-

ing machinery. teriporarily retained 1n posi-
tionr to.maintain the cireutt, for talking pur-
poses, said switciing machinery provided
with a pair of line-relays controllable only
by the calling sulscriber, the two windings

~of which constitute the only resistance for

bridging the sou-ce of current across.the

- talking circuit at the caling side of said

55

160
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inductive connectins, anxiliary circuits con-

trolled by said relays, means gontrolled by
said auxiliary cr:uits having vertical mo-
tion to select a group and rotary motion to

connect with the esired line in 'the selected
group, another pa r of relays controllable by

the called subseril er, the windings of which

constitute the only resistance for bridging

the source of curr:nt across the talking cir-
cuit at the called ¢1de of said mductive con-

said last-mentionid pair of relays, and a

fifth relay by wh.h the calling subscriber

controls the flow Hf current to that part of
the talking cirenit allotted to the called sub-
station, together with a trunk-release-circuit
conjointly controlled by said linie-relays and
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“the called

>V

subscribers’ substations, an inductive con-
nection in each side of said cireuit, a cen-
tralized souree of tnlking and switching cur-
rent, subsceriber-controlled autom:ttic switch-
ine mnchinery temporarily retaimed 1 po-
cition {0 maintain the civeuit for talking
said  switching machinery pro-
vided with a pair of line-relays centrollable
only by the calling subgeviber, the {wo wind-
ings of which constitute the onlyv resistance
for briduing the sonree of crirrent across
the talking civenit at the calling <icle of said
sudieiive connections, anximry cirenlts con-
trolled B zand vvlayes means centrolled by
antil noxilinry ctretils havog vertieal -
(iom to seleet o gronp awd rotary inetion to
caonaeet with the desired line in the selected
oronp. inather pae of relava controllahle by
the t'-‘l”{‘ll stlevibor, the ‘l.‘-.i}ll“llﬁ‘:i of whieh
consUitite the ouly resistanee for bridging
ihe =onie of current aeross the talking cit-
cnit al the ealled side af waid tnduetive eons
Neetions.  auxibarv civenits controlled by
caid last-mentiened i of relays, and o
il relay b which the ealbing subscriber
conircts (he ow of current to that part of
the Ledking cirenit allotted to the calted sub-
station, together with an cpergizing. civeutt
for said ffth relay said energizing circuit
controlled by one of said line-relays, both
pairs of relays encrgized andd provided with
crmatures which remuin attracted during
conversation. , | ,
60. In a telephone system, the cembina-
tion of a temporurily established talking CIT-
cuit extending between calling and called
subseribers’ substations, an inductive con-
neetion in each side of said cirenit, a cen-
tralized source of lalking and switehing cur-
rent. subzcriber-controlled antomatic switeh-
g machinery temiporarity retained in posi-
tion o maintain the ciremt for talking pur-
noses, said swilelnnge nimehinery provided
with s patr of line-relays controllable only
Ly the calling subrzeriber. the two windings
GF which constitute.the only resistance for
heiduing the souice of current across the
talking circuit at the eathng <ide of said 1n-

*

Jnetive comnections, auxiliary eircuts con-

trolled by said relays, means controlled by

said anxiliary cirewits having vertical mo-

tion to select n group and rotuary motion to
connect with the desired line in the selecter
avoup, another pair, of relavs controllable
by the called subseriber, the windings of
which constifute the enly vesistanee For
hridging the somrce of current aeross the
talking civzuit at the called side of =ud n-
Juetive counections, auxiliary cirenits con-
trolled by enid last-mentioned puiv of re-
lays, and « fifth relay vy whiclh the calling
snbseriber controls the flow ol cirrent to
that part of the talking cirerit aflnfted to
substalion, one of said seeond pair

of relays provirhzd. with means for control

1,228,506

ling the flow of talking current to the call-
ing subsceriber’s substation, both pairs of re-
lays energized and provided with armatures
which remain attricted during conversation,

61. In a telcphone systemn, the combina-
tion of a temporarily established talking cir-
cuit extending between calling and called
anbscribers’ substations, an inductive con-
nectinn in cach side of saud cirenit, a cen-
tralized source of talking and switching cur-
rent. subseriber-controlled antomatic switch-

ing machinery temporarily retained in posi-

tion to maintain the cireuit for talking pnr-
poses, said switching mutchinery provided
with a pair of line-relays controllable only
by the calling snbseriber, the two windings
of which constitute the only resistance fou
Dridging the source of currvent across the
talkine circuit at the calling side of sud
indnetive connections, anxihary circuits con-
(ralled by said relays, means controlled by
suid auxiliary civenits having vertical mo-
tion to select a aroup and rotary motion to
connect with the desired line in the svlected
eronp, another, pair of relays controllable
by the called subscriber, the windings of
which constitute the only resistance for
brideing the source of current across the
talking cirenit at the called side of sald m-
ductive connections, aixiliary circuits con.
troiled by said last-mentioned pair of re-
lays. and a differentially-wound relay by
which the calling subseriber controls the
flow of current to that part of the talking
cirenit allotted to the called substation, one
of said second pair of relays provided with
means for controlling the flow of talking
cirrent to the ealling subscriber’s substa-
tion, botl pairs of relays energized and pro-
vided with armuatures which remain attraet-
ed during conversation.

62. In a telephone system, the rombima-
tion of a temporarily cstablished talking
cirenit extending between calling and called
subseribers’ substations, an inductive connee-
tion in each side of said cirenit, a centralized
sorirce of talking aund switching current,
subscriber-controlled automatic switching
machinery temporarily retamed in ‘position
tn maintain the cirenit for talking purposes,
said switching machinery provided with a
nair of lne-relays controlluble anly
calling subscriber, the two
which constitnie the only

resistance  for

bridging the sonrce of ewrrent across the
talking eivcuit at the calling side of said in-
duetive connections, auxiliney circuits con-.

(rolled by said relays, means controlled. by

hy the -
windings of
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suid auxiliary cireuits having. vertical mo-

tion to scelect a group and rotary motion to
connect with the desired line in the selected
group, another pair of- relays controllahle
hv the called subscriber, the windings: of

which constitute the only .l*ﬂhjist:mce' for

hridging the source of current ACross the
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ta.lki‘ng circuit at the called side of said in-

ductive commections, auxiliary circuits con-

trolled by said last-mentioned pair of re-
lays, and a fifth relay by which the calling
subscriber controls the flow of current -to
that part of the talking circuit allotted to
the called substation, said fifth relay having
two windings adapted to nentralize each

other when energized in parallel, one of said

second pair of relays provided with: means
for controlling the flow of talking current
to the calling subscriber’s substation, both

- palrs-of relays energized and provided with

10
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armatares which remain attracted during
conversation. |

63. In a telephone system, the combina-
tion of a.temporarily established talking cir-
cuit extending between calling and called
subscribers’ substations, an inductive con-
nection in each side of said ciremt, a cen-
tralized sotirce of talking and switching
current, subscriber-controlled automatic
switching machinery, temporarily retained
in position to maintain the circuit for talk-
ing - purposes, said switching machinery
prov “ed with.a pair of line-relays con-
trollable only by the calling subscriber, the

two windings of which constitute the only

resistance for bridging the source of cur-
rent across the talking circuit at the call-
ing side of said inductive connections, auxil-
1ary cirguits controlled by said relays,

.means controlled by saild auxiliary circuits

having vertical motion to select a group and
rotary motion -to connect with the desired
line jn the selected group, another pair of

“relays controllable by the called subscriber,
the windings of which constitute the only

resistance for bridging the source of current
across the talking circuit at the called side
of said inductive connections, auxiiary cir-
euits controlled by said last-mentioned pair
of relays, and a fifth relay by which the
calling subscriber controls the flow of “cur-
rent to that part of the tallkang dircuit al-
lotted to the called.substation, one of said
last-mentioned pair of relays provided with

 means for shifting or transposing the wind-

50
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ing of one of the line-relays from one pole
of said source of current to the other, both
pairs of relays energized and provided with

k

~armatures which remain attracted during
~ conversation. | -

1

64. In a tdéphonﬁ system, the combina’

tion of a pair of line-relays, means having
vertical and retary’ switching moyements

controlled ‘thereby, s third relay, release
mecharnism; = & . trunk-rélease‘circuit con-
jointly' controlled .by said three relays, a
differential-relay, an energizing circuit for
said- tliird. relay, controlled by said differ-
ential-relay, and a local eneirgizing circuit
for said differential-relay, - =~ -

65, In a telephone system, the combina-
tion of a pair of line-relays, means having

‘mechanism, . a
LJjointly controlled by said three relays, a

vertical and’ rota:y switching movements

confrolled thereby, a third relay, release
mechanism, a. -t unk-release-clicuit con-

“jointly controlled by said three relays, a
~differential-relay, 1n energizing circuit for

said third relay, vontrolled by said differ-
ential-relay, and :. local encrgizing circuit
for said differenial-relay, controlled by
one of said line-relays. . .
6. In a telephine system, the combina-

=i+

70

70

tion of 4 pair of ine-relays, means having .

vertical and vrota 'y

switching movements

controiled theveby, a third relay, release

tunk-release-circuit ‘con-
differential-relay, in energizing circuit for
saicd third relay, controlled by said differen-
tial-relay, and an ¢nergizing cirvcuit for said

differential-relay, :ontrolled by one of said-

line-relays. | |

67. In a telephcne system, the combina-
tfion of a talking circuit, a connector pro-
vided with means 1aving vertical motion to
select groups and rotary motion to connect
with the called I s therein, a release mech-
anism, a release-magnet, a release-relay, an
energizing circult for said release-relay, in-
cluding a portion of said talking
difierential-relay ontrolling said energiz-
ing circult, and a local circuit. for energiz-

]

ing sald differentiil-relay.

68. In a telephcne system, the combina-

tion of a tallking circuit, a connector pro-
vicdled with means 1aving vertical motion to
select groups and- rotary motion to connect
with the called linis therein, a release mech-

o circuit, a-
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anism, a release-mignet, a release-relay, an -

energizing circuit for said release-relay, in-
cluding a portion of said talking cireuit, a
differential-relay cintrolling said energizing

circuit, and a local :ircuit for encrgizing said
differential-relay, logether with a line-relay

controlling said local circuit, ) -
G9. In a telephor e system, the combination

~of a talking circuit, a.connector provided-

with means having vertical rnotion to se-
lect groups and potary motion to connect
with the called lincs therein, a reléase mech-
anism, a release-magnet, a releage-relay, an
energizing circuit for said release-relay, in-.
clnding a portion of said talking ecircuit, a
differential-relay ¢ mtrolling said energizin

circuit, and a local sircuit for energizing sai
. differential-relay, rogether with a line%elay

controlling said lccal circuit, and a tronk-
release-circult conirolled by said line-relay

-and releasc-Telay.

105

110 -

118

120

70. In a felephcne system, the combina- -

tion of a talking circuit; a connector "pro-
vided with meahs iaving vertical motion to
select groups and rotary motion to connect

with the called lin:s therein, 2 pair of line-

relays, a differen:ial-relay, parallel local

125

circuits for the wir dings of smid’ differentinl-

relay, controlled ky said linc-relays, closed’

180
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- tion of a talking circnit, a connector

60

65

oc

when the latter are energizéd, and a circuit
controlled by said differential-relay.

71. In a telephone system, the combina-
tion of a talking circuit, a connector provid-
ed with means having vertical motion to se-
lect groups and rotary motion to connect
with the called lines therein, a pair of line-
relays, a differential-relay, parallel local cir-
cuits for the windings of said differential-
relay, controlled by said line-relays, closed
when the latter are energized, and a .circuit
controlled by said differential-relay, includ-
ing a portion of said talking cireuit, -

72. In a telephone systein, the combina-
tion of a talking circuit, a conncctor pro-
vided with means having vertical motion
to select groups and rotary motion to con-
neet with the called lines thervein, a. release
mechanism, a releasa-magnet, a release 1 olav,
an energizing circuit for said velease:relay.,
including a portion of said talking ecireuit,
a differential-relay controlling «aid- ener-
gizing circuit, and a local circunit for cner-
gizing sald differential-relay, said connector
being also provided with a busy-release cir-
cuit controlled by said releasc-relay.

73. In a telephone system, the combina-
tion of .a talking circuit, a connector pro-
vided with means having vertical motion to
select groups and rotary motion to conneet

with the called lines therein, a release mech-
anismo, a release-magnet, a relense-relay, an

energizing circuit for said velease-relay, in-
cluding a portion of said talking civenie, a
differential-relay controlling said energizing
circuit, and a local civcuit for cnereizing
said differential-relay, together with o line-
relay controlling said local eirenit, said con-
nector beillg also provided with husy-re-
lease eircuit controlled by said release-relay.

4. In a telephone system. the combin-
tion of a talking eircuit, a connector pro-
vided with means having vertieal motion
to seleet groups and rotarv motion to con-
nect with the ealled lines therein, a relense

mechanism, a release-magnet, a release-

relay, an energizing circint for raid release-
relay, mcluding a portion of said talking
circuit, a differential-relay controlling said
energizing civenit, a local eireuit for ener-
gizing said differentinl-relay, together with
a line-relay controlling said loeal civenit,
and a trunk-release-ciremit controlled by
said line-relny and releasc-relay, said con-
nector being also provided with a bnsy-re-
lease circuit controlled by said release-relay.

75. In a teleplione syvstem, the combina-
pro-
vided with means having vertical motion
to select groups and rotary motion to con-
neet with the called lines therein, a pair of
hne-relays, a differential-relay. parallel locat
circuits for the wipdings of said differentinl-
relay, controlled by said line-relavs, closed
when the latter «wre energized, a cirenit con-

1,338,506

trolled by said differential-relay, said con-
nector being also provided with busy-re-
lease circuit, and clectromagnets conjointly
controlling said busy-release  cireuit.

76, In a telephone system, the combina-
tion of n talking circmit, a connector pro-
vided with means having vertical motion to

.select groups and- rotary motion to connect

with the called lines therein, a pair of line-
relays, a differentinl-relay, parallel local
circuits for the windings of said differen-
tial-relay. controlled by said linfe-relays,
closed when the latter are energized; a cir-
crib controlled by said ifferential-relay, in-
clnding a portion of said talking circuit,
snid connector being also provided 'with n
husy-release circnit, and electromagnets con-
jointly eontrolling said busy-release circuit.

77. In a telephone svstem, the combina-
tion of a talking circuit, a connector pro-
vided with means having vertical motion to
sclect gronps.and rotary motion to connect
with the called lines therein, a pair of line-
relays, a cifferential-relay, parallel local
cirenits for the windings of said differen-
tial-relay, controlled by said Jine-relays,
closed when the latter are encrgized, a cir-
cuit condrolled hy said differential-relay,
satd connector being also provided with a
busy-release cirenit. normally open and nor-
mally closed switch-points in said busy-re-
lease circuit. and electromagnets for operat-
g sald switeh-points and thereby con-
jointly controlling said busy-release eircuit.

78: In a telephone system, the combina-
tion of a talking circuit, a connector pro-
vided with means having vertical motion to
sclect groups und rotary motion to. connect
with the called lines therein, a pair of line-
relays, a differtntinl-relav, pagallel local
circuits for the windings of snid differential-
velay, controlled by siaid line-relays, closed
when the latter are encrgized, a circuit con-
trolled by said differential-relay, including
a portion of said talking circuit, said con-
nector heing also provided with a busv-re-
lease cirenit, normally open ‘and normally
elosed switeh-noints in said busy-release cir-
cait, and eleetromagnets for operating said
switch-points and. thereby comnjointly - con-

trolling said busy-release circuit,

79. In a telephone system, the combination
of a batterv having one pole grounded, a con-

negtor provided witli means having vertical

motion to select groups and rotary motion to
connect with the called lines therein, a differ-
cential-relay having both of its windings per-
manently connected with the non-grounded

pole ok said hattery, means for connecting

the other terminuls of said windings with
the gronnded pole of the battery, and a re-
lease circuit controlled by said differential-
relay. | |

B0. In a telephone system, the. comhina-
tion of a battery having one pole grounded,
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an automatic switch provided with means

having vertical and rotary switching move-

mentq a double-wound relay having both of
1ts. W 111(!1:1{4’5 ]’}emmmnﬂ} connected with the
non-grounded pole of said battery, a tele-
plmue transmitter circuit controlled by said
relay, means for umneetnrw the other termi-

of the battvr?. and switching means con-

trolled by said relay.

81. In a telephone system, a line ecircuit,

~ 4. transmitter in the line circuit, an aute-
matic connector provided with line- relays,

a differential-relay, a circuit controlled Lry

. .fmld differential relay, a source of talking:

current with one pole of which the wmdmw

of said differential relay are parmanmtlv-
" connected in multiple, and another relay for
connecting the said source of current in se-
ries' between the two line-relays to supply

talking current to the said line cireuit.

- 82, A telephone system comprising a line
(*11‘(‘1111:. a transmitter 1n said cir ui]t, a souree
of talking current, a condenser in each side

of said circuit, 1)1*1(1{?111*? relays distributed

along the said o rvmt swite hing means con-
trolled by said ILIJ}""S means for cutting off

all except a single pair of relays at each “side

of said (“ﬂ]lﬂﬂTlS(‘I‘.:} and means for supplying
current only through the said remaining
four relavs to the said mmzat fm* talhmg
pUIrposes.

83. In a telephone S}?Stfim.,, atitomatic
switching apparatus normally at rest for ex-
tending 2 connectton from a calling to a

called ]nm means whereby ta]]mng current is.

supphed 1hrmwh only two relay windings
to the substation of the calling subscriver,

and whereby the same kind of carrent is also

cupphul through only two relay windings
y the wuhatutmn of the called sithseriber,

| .ll.on.e. of said relays being 11*1u.,l._1_v1flu al to the

qalled subscriber. -
84, In a telephone system, an automatic
connector having vertical motion to select

groups and rntaw motion to connect with

the called snhbm*lbprcs line in the selected

aroup, a pair of lihe- I'rel.,n,yf-; umtrr.}]]mg such
vertical and rotary motion, and means
whereby talkir o current is Sllpl’!llf‘d through
the windings «f these relavs and no others

to the substatiin of the ('allmtr &uh%uub&r
85. A telephone system compr 1sing a line

cireuit, a trans nitter in said cireult, a source
of talkmg curient, a condenser mn each side
of said circuit, bri dging relays distributed
along said circuit, switching means con-

troliod by said @Lw& means Tor cutting off

all except a pair of 1'1;1.-,1}? windings on each

side of said coidensers, and means for sup-
plying current only through the remaining

four windings to said uruut for talking
purposes.

86. In-a tels phone exchange system, the

combination o a pair of relays, a line, a
telephone, means for furnishing talking cur-

a7
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rent thrmmh the windings of the relay and

over the line to the telephone, a permanently
~orounded sprir g

or contact for said relays,

circuits contro Ted by said relays and in-

cluding said griunded contact, switch mech-
anism, and means by_which the subscriber

employs said relays for controlling

switch mechanism.

87. In a telephone exchange system, the

combination (}1 a pair of ILLIY“: a line, a

telephone, meatr s for furnishing talking cur-
rent through Ll e windings of the ml.«um and
over the line to the telephone, a permanently
grounded spring or contact for said relays,

circuits control ed by said relays and inelid-

mng sald grourded contact, switch mecha-

and means by which the sithseriber

nism,
elays for controlling said

mjﬁ‘lp i vs -sad
switch
one motion to s:lect groups and another o=
f1on to connect with the calied line lw amr
selected group. -
Stened by me at Chicago,
1!1111{:»5‘-3 this 6th day of \m‘ai
! TALH()T G

1900,
M ARTIN.
Wltneaszaw -
IEnwarn . Ff'.'.L'I_BIS,,
JOHN - K1 1CRSON.
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mechanism, said mechanism Immg
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